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1. Ileau ocBOeHMS IMCHMILINHBI



K 0CHOBHBIM 1eJAM OCBOCHUS NUCLUIUIMHBI «MareMarnka» cieayeTr OTHe-
CTH:
- BOCIIUTAHUE y CTYJEHTOB OOLIEH MaTEMaTUYECKOMN KyJIbTYPBI;
- MpUoOOpeTeHne CTYAEHTAMH IIMPOKOIr0 Kpyra MaTeMaTUUYECKUX 3HAHWUW, YMEHUU U
HAaBBIKOB;
- pa3BUTHE CIIOCOOHOCTH CTYJEHTOB K MHAYKTUBHOMY U JE€IYKTHUBHOMY MBIIIJIEHUIO
Hapsay C pa3BUTUEM MaTeMaTUYECKON MHTYULINH;
- YMEHHUE CTYJEHTaMHU pa3BUBaTh HABBIKA CAMOCTOSATEIBHOTO M3yYeHHsS y4eOHOH U
HAay4YHOU JIUTEPATYPBHI, COAEPIKALLEN MAaTEMAaTUYECKUE CBEICHUS U PE3yJIbTaThI;
- (hopmupoBaHue y cTyZieHTa TpedyemMoro Habopa KOMIIETEHLIUH, COOTBETCTBYIOIINX
€ro HaNpaBJIEHUIO TOJTOTOBKH U 00ECIIEUMBAIOLIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha
PBIHKE TpyJa.

K ocHOBHBIM 3a7a4aM OCBOCHHMs JUCLHHILUIMHBI «MaTeMaTtnka» cienyer oT-
HECTHU:
- OCBOEHHUE CTYJEHTAMH OCHOBHBIX MOHATHI, METOJO0B, (POPMHUPYIOIIMX OOIIYyI0 Ma-
TEMaTUYECKYIO0 MOJTOTOBKY, HEOOXOAUMYIO ISl YCHEIIHOIO PEIIEHUs MPHUKIAIHbBIX
3az1ad4;
- IOATOTOBKY CTYJIEHTOB K JIESITEIbBHOCTU B COOTBETCTBUU C KBAM(DPHUKAIMOHHOM Xa-
pPaKTEepUCTUKON OakajlaBpa 10 HAMPABIEHUIO, B TOM 4ucie (GOPMHUPOBAHHE YMEHHI
UCIIOJIb30BaTh OCBOCHHBIE MAaTEMAaTUUYECKUE METOAbI B MPOPECCUOHAIBHON AESATENb-
HOCTH.

2. Mecro nucuumuinasl B cTtpykrype OOII 6akanaspuara

JuciummmHa «MatemaTruKa» OTHOCHTCS K 00s3aTeabHOM dacTth O10ka bl. Ee
M3yueHUE 00eCleurnBaeT U3yUYeHUEe TUCIIUILINH:
B 6azoeoti wacmu:
- pusuka;
- "H(OPMAITMOHHBIE TEXHOJIOTHH;
- TEOpETHYECKAasi MEXaHUKA;
- COIPOTUBJICHUE MAaTEPHUATIOB;
- CTPOUTEJIbHASI MEXAHUKA,;
- TEOpHS YIPYTOCTH C OCHOBAMU T€OPUHU IUIACTUYHOCTH U TIOJI3YUYECTH;
- MEXaHMKa XKUJIKOCTH U Ta3a;
- YJIEKTPOTEXHHUKA U JICKTPOHHKA,;
- TEOPETUYECKNE OCHOBBI TEIUIOTEXHUKH;
- UH)KEHEpHAas reo/1e3usl;
- METPOJIOTHsI, CTAHIAPTU3ALMS U CePTUPUKAIINS;
- BEPOSATHOCTHBIE METOJIbl CTPOUTEIBHON MEXaHUKH U TEOPUU HANECKHOCTHU
CTPOUTENBHBIX KOHCTPYKIIUH;
- HEJIMHEWHBIE 3a/1a4M CTPOUTEIIBHOU MEXAHUKMU;
- TEOpHS pacueTa MIACTHH U 000JI0YECK;
- IMHAMHUKA U YCTOMYUBOCTH COOPYKEHUU;
- CEICMOCTOMKOCTb COOPYKECHUU;



- DKOHOMUKA;
- CTpouTenbHas (PU3HKA;
B uacmu, popmupyemori yuacmuukamu obpazoeamenbHbiX OMHOWEHULL:
- 0COOCHHOCTH TIPOEKTUPOBAHUS MTPOCTPAHCTBEHHBIX KOHCTPYKITHIA;
B oucyunnunax no evibopy cmyoenma:
- IOJTOBEYHOCTHh OETOHA W OMPE/ICTICHNUE CPOKOB CITYKOBI 3[JaHUS PACUETOM
Ha TPOTPECCUPYIOIIEe Pa3pyIICHHE;
- TPOTHO3UPOBAHUE TPOYHOCTH M JOJTOBEUHOCTH CTPOUTEIHHBIX KOH-
CTPYKIIMA METOJaMU MEXaHUKH Pa3pyIICHHS.

3. IlepeyeHb MIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHUSs M0 JUCIHUIINHE,
COOTHECEHHbIEe C IUIAHMPYEeMbIMH pe3yJibTaTaMi OCBOEHHSI 00pa3oBaTeIbHOM
NMporpaMMbl

B pe3ynbrate OCBOCHMSI JUCUUIUIMHBI Yy oOydaromuxcs (OpMHUPYIOTCS CIEAYIOLIne
KOMIIETEHUUH U JOJIKHBI OBITh IOCTUTHYTHI CIE€IYIONINE Pe3yJbTaThl 00yUEHHUs Kak

sTan (GOPMUPOBAHUS COOTBETCTBYIOIIUX KOMIIETEHIIHNA:

Kopg B pesyabrare ocBoenuss | Ilepedens mianupyemMmbix pe3yJibTa-
KOMIIETEHIIMH | 00pa30BaTeJbHOM MPO- TOB
rpaMMbl 00y4arouiics 00y4eHUd 10 JUCHUILINHE
JOJI2KeH 00J1a1aTh
OIIK-6 HACIOJIL30BAHUEM  OCHOB- | 3HATD:
HBIX 3aKOHOB €CTECTBEH- | OCHOBOIIOJIATAIOIME  TECOPETHUYECKHUE

HOHAYYHBIX JHUCIUIUINH B
npodecCHOHAIbHON  Jiesi-
TEJIbHOCTH, HPHMEHESHHUEM
METOJ0B MaTeMaTHYECKOTO

MOJIOKEHUS, MPEIYCMOTPEHHBIE MPO-
rpaMMOW JTUCUHUIUIMHBI, POJb U 3Ha4e-
HHE OCHOBHBIX 3aKOHOB €CTE€CTBEHHO-
HAaYYHBIX JUCHHUIUINH

aHaJgu3a U MaTEMaTUYECKO- | yMeTh:

ro (KOMIBIOTEPHOTO) MO- | MCIOJIB30BaTh  OCHOBHBIE  3aKOHBI
JEIUPOBaHUsl, TEOPETHYE- | ECCTECTBEHHOHAYYHBIX JUCHUIUIMH B
CKOTO M JKCIEPUMEHTalb- | IPOPECCUOHATLHON  JIESATEeIbHOCTH,

HOTI'O UCCIICOOBaHUA

yMETb MPUMEHSITh METOAbl MaTeMaTu-
YECKOr0 aHajdu3a U MaTeMaTH4Ye€CKOTO
(KOMITBIOTEPHOTO)  MOJSIHUPOBAHMS,
TEOPETUYECKOTO M DKCIIEPUMEHTATb-
HOT'0 MCCJICJIOBaHUS

BJIAA€CTh.
CIIOCOOHOCTBIO HCIIOJIL30BaTh OCHOB-
HBIC 3aKOHbI CCTCCTBCHHOHAYYHBIX

JTUCUUIUIMH, TPUMEHATh METOJbl Ma-
TEMAaTUYECKOT0 aHaju3a U MaTeMaTu-
YeCKOro (KOMIBIOTEPHOT0) MOJEIUPO-
BaHMs, TEOPETUYECKOT0 U HJKCIEpPHU-
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MEHTAJIBHOI'O HCCIICIOBAHHS B IIPO-
(heccroHaIbHON AEATEIHbHOCTH

OIIK-7

CIIOCOOHOCTBIO  BBISIBUTH
€CTECTBEHHOHAYUYHYIO

CYIIHOCTh TpoOJieM, BO3-
HUKAIOIUX B XOJ€ TMpo-
(heccroHabHOM  JIesATelb-
HOCTH, TPHUBICYDb WX IS
pelieHns  COOTBETCTBYIO-
10005071 (uszuKo-
MaTEeMaTUYECKUU amnmapar

3HATh:
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
HBIX JUCIMIUIMH U METOJIbI aireOphl U
MaTeMaTHYeCKOro aHamuza, audde-
pPEHILUANIBHBIX YpaBHEHUH, TEOPUU Be-
POATHOCTEM MW MATEMATUYECKOW CTa-
TUCTUKU

yMeTh:

BBISIBUTh €CTECTBEHHOHAYYHYIO CYIII-

HOCTh MPO0OJIEM, BO3HUKAIOIIUX B XOJI€
nmpoeCCUOHAIbHON  JeSITEIbHOCTH,
MPUBJIEYb WX JJISI PELICHHS COOTBET-
CTBYIOIIUM  (hU3UKO-MaTEMaTUUECKUI
armapar

BJIAJIeTh:

CIIOCOOHOCTHIO BBISIBUTH €CTECTBEHHO-
HAay4YHYI0 CYIIHOCTh MPOOJIEM, BO3HH-
Kalolmmx B XoJe MpodhecCHOHAIBHOU
NEATENbHOCTH, MPUBJIEYb UX IJIs pe-
IIEHUS COOTBETCTBYIONIUN  (DU3UKO-
MaTEMATUYECKUN anmnapar

4. CTpyKTYypa M colepKaHne JUCUUILTHHBI

OO6u1ast TpyA0€MKOCTh JUCHUIUIUHBI COCTaBISAEeT 12 3a4eTHBIX €IUHUII, T.€. 432
aKaJeMHU4yecKux vaca (u3 Hux 216 dacoB - ayautopHas padota cTyaeHToB U 216 ya-
COB — CaMOCTOsITeJIbHAsl paboTa CTYJICHTOB).

Pazgensl puctuminael «MaTeMaThka» HW3y4daroTcs Ha MEePBOM M BTOPOM Kyp-
cax.

Ha nepBom kypce Bbiaensitorest 6 3aueTHbix enunui] (216 akanemMudeckux va-
COB): B MepBOM ceMmecTpe 36 JyacoB Ha ayIUTOPHYIO pabOTy CTYJIEHTOB U 72 yaca Ha
CaMOCTOSITEIbHYI0 paboOTy; BO BTOpPOM ceMecTpe 72 yaca Ha ayJAUTOpPHYIO paldoTy
CTYJIEHTOB U 36 4acOB Ha CAaMOCTOATENIbHYIO PadoTy.

Ha BTOpOoM Kypce BbIAeHsIOTCS Takxke 6 3adeTHbix enunui] (216 akamemude-
CKHMX 4YacOB): B TPEThEM CEMECTpe 72 yaca Ha ayJUTOPHYIO paboTy CTyAeHTOB U 36
4acoB Ha CaMOCTOSITEIbHYIO paboTy; B 4YETBEPTOM cemecTpe 36 4acoB Ha ayaUTOp-
HYIO pa0OTy CTYZIEHTOB U 72 4aca Ha CaMOCTOSITEIbHYIO padoTy.

IlepBoIii cemecTp: snekiuu — 1 yac B Hepento (18 yacoB), mpakTuyecKue 3aHsi-
tus — 1 yac B nHenemnto (18 yacos), popma KOHTpOIS — 3a4erT.

Bropoii cemecTp: nexkuun — 1 yac B Heneno (18 vacoB), mpakTuueckue 3aHs-
tisi — 3 daca B Heaenmo (54 gaca), hopMa KOHTPOJIS — IK3aMEH.




Tpernii cemectp: nexkuun — 1 yac B Hegemo (18 yacoB), mpakTUuueckue 3aHs-
THs —3 4Jaca B Heaenmo (54 gaca) , hopMa KOHTPOJISI — 3a4eT.

YerBepThlil cemecTp: jdekuuu — 1 yac B Hegento (18 yacoB), mpakTuyeckue
3aHaTHS — 1 4ac B Hexento (18 gacoB), hopMa KOHTPOJIS — IK3aMEH.

CrpykTypa U coiepkaHue NUCHUIUIMHBI «MartemaTuka» Mo CpokaMm U BUJaM
paboThl oTpaxkeHsl B [Ipunoxenun 1.

Coaep:xanue pa3aesoB JUCUUIIUHbBI
IlepBbiii cemecTp
Beenenue
[Ipenmer, 3anaum U coaepKaHUE NUCUUIUIMHBI. OCHOBHBIE 3Tallbl Pa3BUTHUS AUCLH-
bl CTpyKTypa Kypca, €ro MECTO M pOJib B MOJATOTOBKE CIEIMATINCTA, CBA3b C
OPYTUMU TUCIUTINHAMU.

Paznen 1. DieMeHTHI JIMHEIHOM ajredpbl

Tema 1.1. MaTpuubl 1 onpeaeJuTeH

[Tonsite matpunel. Buael matpui. JlelictBus Haa Matpuiamu. Onepamnuy Haja
MAaTpHIIAMH U UX CBOMCTBAa. OmnpeaenuTenu, uX CBOMCTBA U BblYUCIeHUS. [loHATHSA
MHUHOpa U aareOpanueckoro AOMOoJHEHUs. PasnoxkeHue ompeaenuTesisi mno 3JIeMeH-
TaM CTPOKH WJIH CTOJI01a. BeluuciaeHue onpeaenuTeneil pa3anaHoro nopsjka.

Tema 1.2. O0paTHass maTpuuna.

OOpaTHast MaTpulla U aJTOPUTM €€ BBIUMCICHHUS. DJIeMEHTapHbIe Mpeodpas3o-
BaHus Marpull. [IpuBeneHne MaTpulbl K TMAaroHaIbHOMY WIN TPaneuueBUIHOMY BH-
ny. Matpuunas ¢opma 3amucu CUCTEMBI JIMHEWHBIX ajareOpanuyeckux YpaBHEHUMU.
Panr matpuust.

Tema 1.3. Pennenue cucrem JMHEHHBIX aJre0pandecKuX ypaBHEHUM.

CucTtemMbl TUHEUHBIX aNreOpanvyecKux yYpaBHEHUM, OCHOBHBIC MOHSATUS pellle-
HHS, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PelieHne cucTteM JIMHEWHBIX YpaB-
HeHuit metogom Kpamepa, meromom oOpatHol Matpulibl, MeTosioM ["aycca. IIpoBep-
Ka mpaBwiIbHOCTH pemreHuil. Teopema Kponekepa — Kanemnu. Pemenne npousBoiib-
HBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeTonoM ["aycca. PemieHre oqHOPOIHBIX CUCTEM
JIMHENHBIX YPaBHEHUM.

Pa3znen 2. JjieMeHTHI BEKTOPHOM aJIre0pbl

Tema 2.1. JluHeiiHble omepanuvu HaJ BEKTOpAMH, HUX CBOMCTBA. JIMHEWHBIE
KOMOMHAIMU BEKTOPOB. JIMHEITHAs 3aBUCUMOCTh U HE3aBUCHUMOCTH BEKTOPOB. bazuc
CUCTEMBI BEKTOPOB. PaznokeHnue BekTopa mo 6asucy.

Tema 2.2. CkanspHoe, BEKTOPHOE U CMEIMIAHHOE MPOU3BEICHUS BEKTOPOB, UX
CBOWCTBA. YCIIOBUSI OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTHU BEKTO-
POB.

Tema 2.3. Jluneitnsie npoctpancTBa. basuc. IlpeoGpazoBanre MaTpuiibl Jin-
HEWHOro omepaTtopa mpu nepexoae oT 0asuca k 0aszucy. CoOCTBEHHbIE 3HAUCHUSI U
COOCTBEHHBIE BEKTOPHI MAaTPUIIHI.

Paznen 3. AHasMTHYeCKAs TeOMeTPUs



Cucrembl koopauHat. J[ekapTOBBI NMPSAMOYTOJIbHBIE KOOPAUHATHI HA IJIOCKOCTH U B
npoctpaHcTse. [lossgpHas cucreMa KOOpAUHAT.

Tema 3.1. IIpsimble U MJIOCKOCTH

PaznuuHble TUIIBI YpaBHEHUH IIJIOCKOCTHU U MPSAMOM.

Brruncnenue paccTosHUN MEXAY ABYMs TOYKAMH, TOYKOW U INPSIMOM, TOYKOU U
IIJIOCKOCTBIO.

Brruncnenne yrioB Mexay IByMs NPSMBIMH, IPSIMOM M IUIOCKOCTBIO, IBYMS ILIOC-
KOCTSIMU.

Tema 3.2. Kpusbie BTOPOro nmopsiaika

Onnunc, napaboina, runepOona, uX cBocTBa U ypaBHeHUs. OOliee ypaBHEHHUE KpU-
BOM BTOPOTO nopsiaka. IlpuBenenue ypaBHeHUss KpUBOM BTOPOIrO MOPSAJIKA K KAHOHU-
YECKOMY BHY.

TeMa BEIHOCUTCH HA CAMOCTOATEILHOE U3YYEHHE.

Pa3nen 4. KoMIJIeKCHbIE€ YHCJIA I MHOTOYJIEHBI

@opMbI 3amuCH, ONepalu HaJ KOMIUIEKCHBIMU yuciiamu. @opmyna Myaspa. Pas-
JI0’KeHUE MHOTo4JIeHa Ha MHOKUTeNd. OCHOBHAsI TeOpeMa anreopsl.

Pa3nea 5. JIeMeHTbI MATEMATHYECKOI0 aHAJIN3Aa

Tema 5.1. YucnoBas mociieqoBaTeabHOCTh. lIpemen 4nciaoBoM mociemnoBa-
TEeNbHOCTHU U ero cBoiicTBa. Oynkuus. [Ipenen pynkunn. OCHOBHBIE TEOPEMEI O Tpe-
nenax ¢yukiuu. [lepBolii 1 BTOpOl 3ameuarenbHble npenenbl. CpaBHeHUE OecKo-
HEYHO MaJIbIX U OECKOHEYHO OOJIBIIMX BEJIMYMH. DKBUBAJICHTHbIE OECKOHEYHO Ma-
JIbIE BEJIMYMHBI.

Tema 5.2. HenpepsiBHOCTh ()YHKIIMN B TOUKE W HA MPOMEXKYTKe, Touku pas-
pbeiBa (QYHKIMHU, UX Kilaccuukaims. ACUMITOTH rpaduka pyHKIUU, UX Ki1accudu-
Kalys, YCJIOBUS CYILIECTBOBAHUS, METOAbI HAXOXKICHUS.

Tema 5.3. [IpousBognas pynkiuu. ['eomeTpuueckuii 1 MEXaHUUYECKUN CMBICI
npou3BogHoM. [IpaBuna nuddepenunpoBanus 1 (HoOpMyIbl BHIYUCIECHUS TPOU3BOI-
HbIX. Tabnuila TpPOU3BOAHBIX OCHOBHBIX SJEMEHTApHBIX (yHKIUN. Bhruncnenue
MPOU3BOHBIX (QYHKIIHMM, 3aJaHHBIX PA3TUYHBIM 00pPa30M.

Tema 5.4. ludpdepenunan. [IpousBoausie u auddepeHnnansl BhICIIUX TO-
psankoB. [IpubnuxkeHHbIe BHIUUCICHUS C TOMOIIbIO JudPepeHnanos.

Tema S.5. PackpsiTie HeomnpenaeaeHHocTen pa3nuuHoro tuna. [Ipasuno Jlonu-
tans. Gopmyna Telnopa PasnoxeHuss OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUN 10 Qop-
Myne Makinopena. [IpubnmxkeHHbie BEIUUCICHUS ¢ TOMOIIbI0 popmyrsl Teitnopa.

Tema 5.6. OcHoBHBIE TeopeMbl U HEpEHIINATBHOTO ncuucaeHus. MOHOTOH-
HOCTh (DYHKIIMHU, SKCTpeMyMbl HeoOXoiuMble U JOCTATOYHBIE YCIOBUS MOHOTOHHO-
CTH, JIOKJIbHOTO 3KcTpeMyMa. MccnenoBanue Boimykioctu rpaduka ¢pyHkuuu. Tou-
Kku neperuda rpaduxa QyHKIUU.

Tema 5.7. O0mas cxema uccinegoBanus GyHKIUU U TOCTPOEHUs ee rpaduka.
CaoiicTBa (hyHKIIMI, HEOPEPHIBHBIX Ha OoTpe3ke. Hanbonblliee U HaMMeHbllIee 3Haye-
HUs (PYHKIMH HAa OTPE3KE.

Bropoii cemecTp



Paznen 6. uddepennnanbuoe ucuncjienne PyHKINA HECKOJIbKUX NMePeMeHHbIX

Tema 6.1. OyHKIMA HECKOJIBKHX INEepeMeHHbIX. [Ipenen u HENpephIBHOCTD.
OcHOBHbBIE CBOICTBa HeNpephiBHbIX (QyHKIMM. YacTHble mpousBojHble. [lomHbIM
nuddepenman. [Ipou3BoHbIE CHOKHOM (YHKIIMM HECKOJBbKUX TEPEMEHHBIX.
YacTtabie npousBoaHbIe U AU epeHImanbl Beicux nopsakos. Teopema [lIBapia.

Tema 6.2. [IpouzBoanas o HanpasieHuto. [ paguent. KacarenbHast K KpUBOM.
KacarenbHas miockocte n HOpMalib K oBepxHocTH. Dopmyna Teinopa. Dkcrpe-
MyM (YHKIMH HECKOJIbKUX TMepeMeHHbIX. HeoOXoauMble U TOCTATOYHBIE YCIIOBHUS
JKCTpPEMyMA.

Pa3zgen 7. UaTerpajibHoe UCYHMCICHUE

Tema 7.1. IlepBooOpa3Hasi. HeonpeaeneHHbI HHTETpan U ero cBoicTBa. Tad-
JIUIa UHTETPAJIOB OT OCHOBHBIX AJIEeMEHTapHbIX (PyHKIUNA. MeToa HemocpeCTBEHHO-
IO UHTETPUPOBAHUSL.

MeTo MHTETPUPOBAHUS € TOMOIIBIO 3aMEHBI IEPEMEHHOM, OJABEICHUEM O] 3HAK
muddepennmana. MeTog HHTETPUPOBAHUS IO YACTSIM.

WNuTterpupoBanue paluoHaIbHBIX APOOEH MHTETPUPOBAHUE HEKOTOPHIX BUJIOB HUppa-
[UOHAJBHBIX U TPUTOHOMETPUUYECKUX (PYHKIIHMA.

Tema 7.2. 3amaum, UPUBOASIIME K TMOHITHIO OIPEICICHHOTO HHTETrPAJIA.
OrnpeneneHHbIl WMHTErpall, €ro CBOKMCTBA. Y CJIOBUSA MHTErpupyeMocTu. MHTerpan c
MEepEMEHHBIM TpeaenoM uHTerpupoBanus. ®opmyna Hetotona — JleitOuuia. 3amena
MIEPEMEHHON B ONPEAECIEHHOM UHTErpase.

[Tpunoxxenus onpeeIeHHOr0 UHTETpaia B TeOMETPUU U MEXaHUKE (BbIYUCIIE-
HUE IUIoIIaAel IIoCcKuX GUryp, IJIUHbI KpUBOH, 00HEMOB.

Tema 7.3. HecoOcTBeHHBIE MHTETpajbl EPBOrO M BTOPOro poja (1mo O6ecko-
HEYHOMY MPOMEXKYTKY, OT HEOrPAaHUYEHHBIX (DYHKIUNA HAa KOHEUHOM MPOMEXKYTKE),
UX CBOWCTBA.

Tema 7.4. 3agaun, NpUBOAAIINE K MOHATUAM KPaTHBIX U KPUBOJUHEWHBIX UH-
TETpaAJIOB. /BOMHOU U TPOMHOU MHTErPajibl, UX CBOMCTBA. BbIUMCIEHUE TBONHBIX UH-
TErpajoB MOBTOPHBIM UHTETPpUpPOBAHUEM. [IpunoKeHns KpaTHBIX UHTETPAIOB B I'E0-
METpHUM U MexaHuke. OrnpeesieHue KpUBOJIMHEUHBIX UHTETPAJIOB IMEPBOTO U BTOPO-
ro pojia, WX CBOMCTBA U BBIYMCIICHHUS.

Pa3znen 8. UncsioBble M PyHKIMOHAJIBLHBIE PAIBI

Tema 8.1. Hucnoseie psiapl. CxoquMocTs U cymma psiga. Heobxogumoe ycio-
BHE cxoaumocTu. JledcTtBus ¢ psipamu. CBOMCTBA YHCIOBBIX PSAJIOB. 3HAKOMOJIOKH-
TelbHbIE psiabl. ['apMonnueckut psan. [IpusHaku cpaBHEHHUS.

MeTonbl UCCAENOBAHUS CXOJUMOCTH MOJOXKUTEIbHBIX PSAOB: MpuzHaku Jla-
nam0Oepa, Komu, narerpanbhsiii npusHak Koy,

Tema 8.2. 3nakouepenyromuecs psaawl. [Ipusnak Jleitonumna. AOGcontoTHas U
YCJIOBHAsl CXOJMMOCTh 3HAKONIEPEMEHHBIX psiioB. O0001meHHbIe Tpu3Haku Jlanambe-
pa u Komn.

Tema 8.3. Ctenennbie psiabl U ux cBoiicTBa. Teopema AbGens. UurepBai u pa-
nuyc cxoaumoctu. JuddepenunpoBanre 1 THTETPUPOBAHUE CTEIIEHHBIX PSJIOB.



Tema 8.4. Psaani Teitnopa u Makiiopena. YciioBue paznoXuMOCTH PYHKIIUH B
psan Teinopa. Paznoxxenue nexkotopbix GpyHkuuii B psig Teitnopa. [lpumenenue cre-
MIEHHBIX PSI0OB B MIPUOIMKEHHBIX BHIUUCICHUSX.

Tperuii cemecTp
Pazgen 9. O0bikHOBeHHbIE AU PepeHnATbHbIC YPABHEHUS

Tema 9.1. [{uddepenuuansubie ypaBHEeHUs nepBoro nopsiaka. Beenenue. 3a-
a4y, MPUBOJAIINE K JudPepeHInanbHbIM ypaBHEHUSIM MepBoro mnopsjaka. OCHOB-
HbIE TOHSTHS OOBIKHOBEHHBIX NH((dEpeHIINaTbHBIX YPaBHEHHUI MEPBOro MOPSJIKA.
[loctanoBka 3amaun Komm. Teopema cymiecTBOBaHUSI U €IMHCTBEHHOCTU PEIICHMUS.
OOmiee W yacTHOE pellleHHs, OOMMN M 4YacTHBIM HHTErpaibl. ['eomerpuueckuii
CMBICIT 00IIeTr0 HHTerpaa.

VYpaBHeHUs C pa3AeNSIONIUMUCS NEPEMEHHBIMU, OJAHOPOAHBIE TudepeHIn-
aJbHbIE YPABHEHUS, YpaBHEHHUs B MONHBIX JTuddepeHnnanax.

JluHenHble 1.y. IEPBOro MOpsaKa U ypaBHEHUs bepHyiun. Pemenue nuHeu-
HBIX YPABHEHHUM METOAOM BapHUaLUMU MPOU3BOJIBHOW MOCTOSHHOM, METOJIOM MPOU3-
BeZeHu bepHyin.

Tema 9.2. /luddepenunaibibie ypaBHEHUS BBICIIUX MOPSIAKOB. DopMbl 3a-
nucu quddepeHnnanbHoro ypaBHeHus n-ro nopsiaka. OOlee U 4acTHOE PEIIeHUs.
[ToctanoBka 3amaun Komu, kpaeBoii 3aaun. IHTerpupoBanre METO0M MOHUKEHUS
nopsiaKa.

Tema 9.3. JIuneitnsie onHOpoaAHbIE NU(dEepeHIIMATbHbIE YPABHEHUS 1 — IO TIO-
psanka. OOIiIMe CBONCTBA pPEIICHUN JMHEHMHBIX OJHOPOJIHBIX JU(DEepEeHIIHNATBHBIX
ypaBHeHUM n — 1o nopsaka. [louarue GpyHIaMeHTAIbHOM CUCTEMBI PELICHUM JTUHEH-
HOTO OJTHOPOJIHOTO AU PEepeHIIMaTLHOTO YPABHEHUS 1 — 'O MOPSIKA, €€ MOCTPOCHHE
JUIS ypaBHEHUN C TOCTOSHHBIMU Kod(duimenTamu. XapakTepUCTUYECKOE ypaBHe-
HUe. Bua 4acTHBIX pelieHuil JUHEWMHOro OJHOPOIHOr0 AudQepeHInanbHOro ypas-
HEHHUsSI n — I0 MOpsAJIKa B 3aBUCUMOCTU OT BUJIa KOPHEN XapaKTepUCTUUECKOTO ypaB-
HEHUSI.

JIunelinbie HeoHOPOAHBIE MU depeHInaNbHbIe YPABHEHUS 7 — IO MOPSAKA C
MOCTOSIHHBIMU KOd(ppunnentamu. Teopema O CTPYKType OOIIEro pEelIeHHs] TaKuX
ypaBHeHU. MeTol mo00pa 4acTHOTO pelieHus (METO/ HeonpeaeaeHHbIX Kodhdu-
IIUEHTOB) JIJIsl Pa3JIMYHBIX CHEIUATbHBIX BUJIOB MPABON YACTH.

JIunelinbie HEONHOPOAHBIE MU PepeHIInaNbHbIE YPABHEHUSI BTOPOTO MOPSIKA.
Mertop Bapualuu Npou3BOJIbHBIX MOCTOSHHBIX.

Tema 9.4. Kpaesrle 3amaun. 3agaun Ha COOCTBEHHBIC 3HAUYCHUS.

Tema 9.5. Pemienue nuddepeHnnaibHbIX YpaBHEHUN ¢ IEPEMEHHBIMH KO3 (-
¢unmrentamu uddepenumansuoe ypapaenue Jiinepa. [IpumeHnenne cTeneHHbIX psi-
JIOB K UHTETpUPOBaHUIO AU PepeHInanbHbIX YPaBHEHUH.

Tema 9.6. Cuctembl OOBIKHOBEHHBIX Ju(depeHnnanbublx ypaBHeHUuM. Oc-
HOBHbIE TIOHATUA. HOopManbHbIe CUCTEMBbl TMHEHHBIX OJHOPOIHBIX U HEOHOPOIHBIX
mudepeHManbHbIX ypaBHeHUN. Pelienue JuHEWHBIX OJHOPOAHBIX U HEOJHOPO/I-
HBIX CHCTEM OOBIKHOBEHHBIX AH((dEepeHIINaTbHBIX YPABHEHUN C MOCTOSHHBIMH KO-
s punmentamu.



YeTBepThIil CEMECTP
Paznen 10. Teopusi BepossiTHOCTE#

Tema 10.1. Beeaenue. DnemenTsl KoMOUHaTOpUKH. [IpaBuia cyMMbl U TpoU3-
BesieHusl KoMOuHatopuku. CoenuHenus (pa3MeleHusi, IEpecTaHOBKH, COUYETAHUS ).

[Ipeamer Teopun BeposiTHOCTeW. Bunbl ciydaiinbix cooOsiTuii. Kiaccudeckoe,
CTATUCTUUYECKOE Y T€OMETPUUYECKOE OTNPEICTICHUS] BEPOSITHOCTH TOSIBICHUSI COOBITHS.

Tema 10.2. Anre6pa coObiTuil. Teopembl CIOKEeHUsI BEPOATHOCTEH JJ1s1 HECOB-
MECTHBIX U COBMECTHBIX COOBITHUM, TEOPEMbI YMHOXKEHHUS BEPOSATHOCTEH ISl 3aBUCH-
MBIX U HE3aBUCUMBIX cOObITUI. DOpMyIbl MOTHON BeposiTHOCTH, beiteca u bepuyi-
nu. JIokanmbHas U MHTErpanbHas TeopeMsl Jlaraca.

Tema 10.3. Ciyuvaiinble BennunHbl. [lOHSTHME 3aKOHA pacHpeneNeHUs HC-
KPETHOM CiIy4yallHON BEIWYMHBI U CcOCOObI ero onucaHusi. OCHOBHbBIE 3aKOHBI pac-
npeeiaeHuss JUCKPETHOW CIydailHOM BEJNMYMHBI (TUIEPreoMeTpUuecKuil, OMHOMU-
anbHBIN, pacnipenenenue Ilyaccona).

Tema 10.4. YucnoBble XapaKTEpPUCTUKU TUCKPETHBIX CIIYYaWHBIX BEJIWYHH.
MaremaThueCcKoe 0KUIAHUE U JUCTIEPCUS CIYYAWHBIX BEJIMYUH, UX BEPOSITHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepoiBHble ciyuyailiHble BeluuuHbl. MHTerpanbHas (QyHKIus
pactpenenenus. [noTHocTh BeposaTHOCTEH. CBsA3b MEXKy MHTETpaibHOU (yHKIUEH
pacupeneseHnss U INIOTHOCTBIO BEPOATHOCTENM. MaTeMaTU4ecKoe OXKUIAHUE U JIHC-
MepCUsl HENPEPHIBHOU CIIYYaWHON BEJTUYHUHBI.

OCHOBHBIE 3aKOHBI PacHpeeCHNs HENPEPBIBHBIX CIy4YalHbIX BEIWYUH. PaB-
HOMEPHBIN, MOKA3aTENbHBIN 3aKOHBI. HOpManpHbINM 3aKOH pacmpeneneHus. Bepost-
HOCTh TONAJaHUs HOPMAJIBHO PACIIPEIECICHHON CIIyYalHOM BEIIMYMHBI HA MPOU3-
BOJIbBHBIM KOHEYHBIN MHTEPBAJI, HA UHTEPBAJl, CAMMETPUYHBIN OTHOCUTEIILHO CPEIHE-
ro 3HaueHus. IIpaBuino tpex curm.

Tema 10.6. IIpenenbHbie TeOpeMbl Teopuu BeposiTHOcTel. HepaBencTBo Ye-
oniieBa. Teopema YeObimena. Teopema bepuymnu. LlentpanbHas npenenbHasi T€O-
pema.

Pa3nen 11. MaTremaTHuyeckasi CTAaTUCTHKA

Tema 11.1. OcHoOBHBIE 3aJlayd MaTeMAaTHUYECKON CTAaTUCTUKU. BBIOOpOUHBIIA
Metof. ['enepanbHasi cCOBOKYMHOCTh M BbhIOOpKa. Tumbl BbIOOpOK. CTaTUCTUYECKOE
pactipenenenue BbIOOpKU. [locTpoeHue smmupuueckoil (YHKIUU pacrpeieiacHus
BBIOOPKH, TTOJINTOHA U TUCTOTPAMMBbI OTHOCHUTENIBHBIX YacCTOT.

Tema 11.2. TouyeuyHbie OILIEHKM MapamMeTpPOB pacmpeneneHus. TpedoBaHUsA K
OIICHKAM: HECMEIIEHHOCTh, COCTOSITENBLHOCTD, d3(pPeKTUBHOCTh. BriOOpouHas cpen-
Hss1. BeiOopouHas 1 ucnpaBieHHas JUCIIEPCUH. YTIPOIIEHHBIE METOAbI pacyeTa cTa-
TUCTUYECKUX XapaKTEPUCTUK BHIOOPKH.

Tema 11.3. uTepBanbHble OLECHKHU. [[OBEpUTEIbHBIM MHTEPBAN JJIsI MaTeMa-
THYECKOT0 OXHUJAHUS MPU U3BECTHOM CPEIHEM KBaApaTUYECKOM OTKIOHEHWHU. Pac-
npeaenenue CTbioJieHTa. JloBepUTENbHBIA UHTEPBAN JJI1 BBIOOPOUYHOM CpeaHel mpu
HEU3BECTHOM CPEIHEM KBaJApaTHUEeCKOM OTKIOHeHUHU. Ciyyail Manioi BEIOOPKHU.
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Tema 11.4. DneMeHTBI KOPPEISIIHOHHOTO M PErPECCUOHHOrO aHanu3a. Onpe-
JIeJICHUE TMapaMeTpPOB JIMHEMHOW CPEIHEKBAAPATUUYECKOM PErPECCUU  METOAOM
HAaNMEHBIINX KBaJIPaTOB.

OﬁpaSOBaTe.ﬂbeIe TCXHOJIOTHH, IPUMCHACMbIC IIPHU OCBOCHHUU JTUCIHHUIIVINHBI

Metoauka npenojaBaHusi JUCHUILTMHBI «MaTeMaTthka» U peanusainus KomIe-
TEHTHOCTHOT'O MOJAXO0Ja B U3JIOKEHUHM W BOCHPUATUU MaTepuaia MpeaycMaTpUBaIOT
UCIIOIb30BaHUE CIIEIYIONIUX AKTUBHBIX U MHTEPAKTUBHBIX (HOPM MPOBEICHUS TPYII-
MOBBIX, UHJIUBUAYAJIbHBIX, ayIUTOPHBIX 3aHSATUNA B COYETAHUU C BHEAYJUTOPHOU pa-
0o0Tol ¢ 1enpio GOPMUPOBAHUS U PA3BUTUS MPOPECCUOHATBHBIX HABBIKOB 00yuaro-
HIUXCS:

— 3allUuTa U UHJIUBUAYAIbHOE OOCYXICHUE BBIMOIHAEMBIX 3TAlOB Pacue€THO-
rpaguyeckux pador ;

- MPUBJICUCHHE JIYUIINX CTYJEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOUIUX.

— MOATOTOBKA, MPEICTAaBICHUE U OOCYXICHHE NMPE3CHTAUUNd Ha CEMUHAPCKUX
3aHATUSAX;

— OpraHu3aiivsi U MpoBeJeHUE TEKYIIETO KOHTPOJIsS 3HAaHUN CTYJIEHTOB B hopme
0JIAHKOBOT'O TECTUPOBAHUS;

— MPOBEJICHHE WHTEPAKTUBHBIX 3aHATUNA MO MPOIEAYpe MOJATOTOBKUA K HUHTEP-
HET-TECTUPOBAHUIO HA callTax: i-exam.ru, fepo.ru;,

— HMCTOJIb30BaHUE MHTEPAKTUBHBIX (DOPM TEKYIIEro KOHTpOJs B hopMme ayau-
TOPHOTO ¥ BHEAYJJUTOPHOTO UHTEPHET-TECTUPOBAHMUS;

UTOTOBBIM KOHTPOJb COCTOUT B YCTHOM 3K3aMEHE MO0 MaTEMAaTUKE C YUETOM PE3yb-
TaTOB BBIMOJIHEHUS] CAMOCTOSITETBLHBIX Pa0OT.

VY nenbHbIN BeC 3aHSATUNA, NPOBOJUMBIX B MHTEPAKTUBHBIX (OpMax, onpeaencH
TJIABHOM 11eJIbI0 00pa30BaTelIbHOM MPOrpaMMbl, OCOOCHHOCThIO KOHTHMHIEHTa O0Y-
YaIOlUXCS U COJIep’)KaHUEeM JUCHUIUIUHBI « MaTeMaTuka» U B LIEJIOM IO JUCHUILINHE
coctaBisieT 50% ayIUTOPHBIX 3aHATHN.  3aHATHS  JIEKIIMOHHOIO THUIIA COCTaB-
10T 33 % 0T o0beMa ayIUTOPHBIX 3aHATHA.

OueHovHbIe CPeACTBA AJIs TEKYLIEro KOHTPOJIA yCIeBAeMOCTH, IIPOMEKYTOYHOM
aTTeCTalliM 110 UTOraM OCBOCHMS JUCHHUILIMHBI U Y4eOHO-MeTOoAnYecKoe
o0ecrneyeHne caMOCTOATEILHON PadOThI CTYICHTOB

B mpornecce oOyyeHus Ha MEpBOM U BTOPOM Kypcax HMCHOJB3YIOTCSA CIEHYIO-
1Ue OlEHOYHbIe (P OPMBI CAMOCTOSITEILHON PadOTHI CTYJEHTOB, OLIEHOYHBIE CPEICTBA
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIHIM:

B IIEPBOM ceMecTpe
- IBe pacueTHO-rpadnyeckue padoThl.

PacuerHo-rpajduueckasi padora Nel mo JiMHeHHOM U BEKTOPHOM ajiredpe U aHa-
JUTHYecKoil reoMeTpun. Kpatkoe cozepxanue 1 3Tambl pacdyeTHO-TpaduuecKoit
paboTHI:
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Ilepeviii oman.

Pemiennie cucteM nuHeWHbIX anreOpanyeckux ypaBHeHul merogamu ["aycca, Kpame-
pa u oOpaTHOM MaTPHIIHI.

Bmopou sman.

Bekropsl, nerictBus Hag BekTopamu. CKasipHOE, BEKTOPHOE, CMEIIAaHHOE MPOU3BE-
JICHUsI BEKTOPOB.

PacuetrHo-rpadguueckas padora Ne2 mo MmareMaTH4eCKOMY aHAJIM3Y.
Kpartkoe coneprkanue u 3Tanbl pacyeTHO-TpapuiyecKkoil padoThI:
Ilepeviii oman.

[Ipenen uncnoBo Mocaea0BaTEIbHOCTH, Npeaen (QyHKIUY.
UccnenoBanue GyHKIMU HA HEMTPEPHIBHOCTD.

Bmopou sman.

Briuncnenue npou3BOAHBIX (DYHKIUU.

UccnenoBanue GpyHKIMH, TOCTPOEHUE TPaUKOB.

Bo BTOpOM cemecTpe

- TpU pacueTHO-rpaduvecKkue padoThl.
PacuetrHo-rpaduueckas padora Ne 3 no GpyHKIUSIM HECKOJbKHX NepeMEeHHbIX.

Kpatkoe conepxanue pacueTHO-rpaguuecKkoi padOThI:

DYHKITNN HECKOJIBKUX TIepeMeHHBIX. YacTHbIe mpou3BoaHbIe. [Ipon3BOAHBIC OT
COXHBIX (yHKIHA. [Ipor3BoaHAS IO HAMPABICHUIO U TPATUCHT. DKCTPEMYM (PYHK-
IIUU ABYX MEPEMEHHBIX.

PacuetHo-rpadguueckas padora Ne 4 1o MHTErpajJbHOMY UCHYUCIECHUIO.

Kpartkoe coneprkanue u 3Tanbl pacyeTHO-TpapuiyecKkoi padoThI:

Ilepeviii oman:

Mertoasl uHTETpUpOBaHUsl. BeraucieHue HeonpeaeeHHbIX UHTETPaIoB.

Bmopou sman:

[Ipunoxxenus onpeneieHHbIX UHTETpaNoB. McciaenoBanrue cXxoqUMMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacuerHo-rpajduueckas padora Ne 5 mo psaam.

Kpartkoe coneprkanue u 3Tanbl pacyeTHO-TpaPuiyecKoi padoThI:

Ilepeviii oman:

HccnenoBanne CXOAMMOCTH YHUCIOBBIX PSIAOB.

Bmopou sman:

HccnenoBanue cX0UMOCTU CTETIEHHBIX psANloB. Pa3noxkenue GyHKIUI B CTEIEHHBIE
PAIBL

Paznoxenue B psg @ypbe NepUOIUYECKUX U HENEPUOANUECKUX (HYHKITUH.

B TpeTrheMm cemecTpe
- 0IHAa pacyeTHO-Tpaduyeckas padora.

PacuerHo-rpajguueckasi padora Ne 6 no nuddepeHunaJIbHbIM YPABHEHUSIM.

Kpartkoe coneprkanue pacueTHO-rpapuyecKoil pabOThI:
12



Mertonsl pemiennit nuddepeHanbHbIX ypaBHEHUN pa3InaHOro THUMA.

B yeTrBepTOM cemecTpe

- IBe pacueTHO-rpadnyeckue padoThl.

PacuerHo-rpajuueckasi padbora Ne 7 mo reopum BepoOSTHOCTEM.

Kpatkoe conepxanue pacueTHO-TpapuuecKkoi padOThI:
OrnpeieneHue BEpOSTHOCTEN CIyYailHBIX COOBITHH, 3aKOHOB paclpeIeNICHHs JUC-
KPETHBIX W HEMPEPBIBHBIX CIIYYaWHBIX BEJIUYMH U UX YHCJIOBBIX XAPAKTEPUCTHK.

PacuerHo-rpaduueckast padora Ne 8 mo maremaTu4ecKOM CTaTUCTHKE.

Kpatkoe conepxanue pacueTHO-rpauuecKkoi padOThI:
[TocTpoenue ammupudeckoil PyHKITUU pacTpeieeHUs] BRIOOPKHU, TTOJIUTOHA W TUCTO-
IPaMMBbI OTHOCHTEIIBHBIX 9acTOT.

Pacder craTucTHYECKHX XapaKTEPHUCTHK BHIOOPKH.

[TocTpoeHne MTMHUM PETPECCUU U OTpeieNICHHE BRIOOPOYHOTO KO3 PHUIIMEHTA KOppe-

JIATINH.

OLeHOYHbIE CpEICTBA TEKYIIETO KOHTPOJISI YCHEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCHI U 3aaHusl B (opmMe OJAaHKOBOTO TECTUPOBAHMS IJIsi KOHTPOJIS
OCBOEHUS 00YUYaIOIIMMUCS Pa3eiaoB AUCIUILUINHEL, pueM PI'P.

OOpa31el TeCTOBBIX 3adaHui, 3agaHnuii PI'P, KOHTpOJIBHBIX BOMPOCOB U 3aja-
HUW 171 MPOBEJICHUS TEKYILETO KOHTPOJISA, SK3aMEHAIIMOHHBIX OUJIETOB MPUBE/ICHBI B

[Tpunoxenun 2.

6.1. @oHJ OLIEHOYHBIX CpPpE€IaACTB JJd NMMPOBEACHUA l'lpOMe)KyTO‘lHOﬁ
aTreCTalluu oﬁyqamumxcn no JucuMiinHe «Maremaruka»

[lepeyenb KOMIETEHIIUM C YKa3aHUEM ATANOB UX (GOPMUPOBAHUSI B TIPO-
11ecce OCBOCHUS 00pa30BaTEIbLHON TPOTPAMMBI.
B pe3ynbrate 0ocBOCHUS JUCHUILIUHBL (POPMUPYIOTCS CIAEAYIONUE KOMIIETEHIIUN

Kon B pe3yabTaTte ocBoeHus1 00pa3oBaTeIbHOI NMPOrpaMMbl 00y-

KOMIIeTEHIINH Yaumuica 10JKeH 00J1a1aTh

OIIK-6 WCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX JIHC-
IUTUIMH B TIPO(ECCHOHAIBHON NESITEIbHOCTH, NIPUMEHEHHEM Me-
TOJ0OB MaTEMaTHYECKOTO aHaju3a M MaTeMaTH4YeCKOro (KOMIIbIO-
TEPHOT'0) MOJICITUPOBAHUS, TEOPETUUECKOTO M IKCIIEPUMEHTATIBHO-
I'0 MCCJIEJOBAHHUS

OIIK-7 CIIOCOOHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYI) CYLIHOCTh IpO-

0y1eM, BO3HHUKAIOMMX B XO0A€ MPOQeCcCHOHATBLHOU IEATEIHLHOCTH,
NpUBIEYbL MX JUISI  PEIICHUS COOTBETCTBYIOIIMN  QU3HKO-
MAaTEMATUYECKUN anmnapar

B mportiecce ocBoeHusi 006pa3zoBaTeNbHOM TPOrpaMMBbl IaHHBIE KOMIIETEHIINH, B
TOM YHUCJIE UX OTACIbHbIE KOMIIOHEHTHI, POPMUPYIOTCS MOSTAMHO B XOJI€ OCBOCHUS
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oOyyYaromuMucsl AUCIUIUINH (MOJyJieil), MpakTUK B COOTBETCTBUU C Y4EOHBIM ILjIa-
HOM U KaJICHAapHBIM rpadukoM ydeOHOro mpoliecca.

6.1.1. Onucanue nokasareJjied 1 KpUTEPUeB OLCHUBAHUA KOMIIETEHIIMH,
(opMupyeMBIX 10 UTOraM OCBOCHUS TUCHMUILIMHBI, ONMCAHUE KA

OIlCHUBAHUA

[TokazareneM olleHMBaHUS KOMIETEHIIMI Ha Pa3Iu4HBIX dTanax ux GopMupo-
BaHUS SIBJISIETCA JOCTHKEHUE O0YyYaIOMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHHUS
10 JUCLUIUINHE.

OIIK-6 ncno/jib30BaHHe OCHOBHBIX 3AKOHOB €CTeCTBEHHOHAYYHBIX AUCHHMILVINH B NPO(eCCHOHAILHOM J1esi-
TeJbHOCTH, IPHUMEHEHHEM MeTOJ0B MAaTeMATH4YeCKOr0 aHAJIM3a H MaTeMaTH4ecKOro (KOMIBIOTEPHOIO)
MO/IeJINPOBAHUS, TEOPETHYECKOr0 M IKCIEPUMEHTAJIBHOI0 HCCJICJOBAHNS

Kpurtepuun onennBanus

Iloka3zaTennb
2 3 4 5

3HATh: OOyuatomumiics  nemMoH- | OOyyaromuiics ne- OOyuaromuiicst 1eMoH- | OOyuarommiics
OCHOBOIIOJIAra- | CTPUPYET MOJHOE OTCYT- | MOHCTPUPYET HEMOA- | CTPUPYET JOCTAaTOYHO | IEMOHCTPUPY-
IOIINE TEOPETU- | CTBUE WM HEIOCTAaTOY- | HOE COOTBETCTBUE riryOokue 3HaHUS | €T NOJHOE COo-
YeCKHe  T0JI0- | HO€ COOTBETCTBHE 3HA- | 3HAHUH NMporpamme: | KOHTPOJIHPYEMBIX OTBETCTBHE
KEHUS, Npedy- | HUH  KOHTPOJIMPYEMBIX | JOMYCKAIOTCS OMIMO- | pa3lesioB  JUCLMIUIM- | 3HAHHUH Mpo-
CMOTpPEHHBIE pas3zienoB MaTeMaTUKU: KU, IPOSIBJIIETCSI HE- | HBI, OTBEYaeT Ha BCE | IpaMMe JIUC-
porpamMmmoit HE crnoco0eH apryMeHTH- | JI0CTaTOYHOE, IOo- BOIPOCHI, B TOM YHCJI€ | LUIUIMHBL,
JMCUUTUIAHBL, POBAaHHO U TIOCIENOBA- | BEPXHOCTHOE 3HAHHWE | JOMOJHUTENbHbIE. B TO | Torn4HO 1 ap-
poJb W 3HAye- | TEJIbHO M3JIaraTh MaTepu- | TEOPHH, CYyTH METO- e BpeMs IpU OTBETE | TYMEHTHPO-

HHUE€ OCHOBHBIX
3aKOHOB  €CTe-
CTBEHHOHAYy4-
HBIX JTUCITATIIINH

aJI, HCIIPABUJIbBHO OTBCYaA-
€T Ha JOIIOJIHUTCIIBHBIC
BOIIPOChI WJIK  3aTpyHd-
HACTCA C OTBETOM

noB. [l mosry4eHus
IIPaBUJIBHOTO OTBETA
TpeOyroTCsl yTOUHS-
IOLIHME BOIIPOCHI.

AOITYCKacCT HECylIC-
CTBCHHBIC IIOTPCIIHO-
CTH HWJIN Ja€T HECOOCTa-
TOYHO ITIOJITHBIC OTBCTHI

BaHHO OTBCYA-
€T Ha BCE BO-
MPOCHI, B TOM
YHCIIC JOMOI-
HHUTENBLHBIE,
IIOKAa3bIBACT
BBICOKHH YpO-
BEHb TEOPETHU-
YeCKOM MOATo-
TOBKH

yMeTh:
HCIOJIb30BaTh
OCHOBHBIE  3a-
KOHBI ecTe-
CTBEHHOHAYY-
HBIX JUCIUTUIAH
B mpodeccuo-
HaJIbHOU  J1es-

OOyyaromuiics MoKa3bl-
BaeT HEJJOCTATOYHOE
YMEHHUE TPUMEHSTh TCO-
PHIO K PEIICHUIO TIpe/iia-
raeMbIX 3aja4, OMycKaeT
rpyOble OIMOKH IIpH pe-
IICHUH 3a/1a4 WK BOOO-
IIe PeIICHHS 3a/1a4 OT-

OOyuaromuiics ne-
MOHCTPHUPYET HEMOI-
HOE COOTBETCTBUE
CJIEYIOLIUX YMECHUM:
pelieHue 3a1a4, yMme-
HHC I10JIb30BATHCA
BEPOSTHOCTHO-
CTaTUCTHUYCCKUMU

OOyuaromuiics ne-
MOHCTPHUPYET YacTH4-
HOE COOTBETCTBHE ClIC-
OYIOLIUX YMEHUM:
MIPUMEHSTH TEOPETH-
YECKHUE METOJIbI K pe-
IISHUIO 3aJ1a4. Y MEHUS
OCBOEHBI, HO JOIyC-

OObyuaromuiics
JIEMOHCTPHPY-
€T YMCHHE
MIPUMCHSTh
TEOPHIO K pe-
IICHUIO TIPEe/I-
JlaraeMbIX 3a-
1ad, IPaBUITb-
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TEJIbHOCTH,

YMETb  IIpUMeE-
HATH METOAbI
MareMaTu4dce-

CKOTO aHaim3a
n MareMaTtuyc-
CKOro (KOMIIb-
IOTEPHOT0) MO-

CYTCTBYIOT, HENIPABUJILHO
OTBEYAET HA JIOTIOIHHU-
TEJbHBIE BOIIPOCHI, CBSI-
3aHHBIE C U3YUYaBIIMMHUCA
B Kypce€ MaTeMaTH4YeCKH-
MU METOJIaMU ¥ MOJEIS-
MU WJIH 3aTPYIHAETCS C
OTBETOM

Metonamu. B peme-
HUH 33/1a4 MOTYT CO-
Jep>KaThCs TpyObIe
OLIMOKHU, TPOSIBIIAET-
Csl HEJJOCTaTO4YHOE
YMEHHE TNPUMEHATh
TEOPHIO K PEIICHUIO

npeajiaracMbIxX 3aaa4.

KalOTCS He3HAYUTEIIb-
HBIE OIIHOKH, HETOY-
HOCTH, 3aTPYTHEHUS
MIPY pEeIICHUH 3a]1ad,
HE BJIUSIONIME Ha 00-
LU XOJ PELICHUS

HO U IIOJIHO
CTPOHUTH pe-
mICHUA 3a4a4.
CBo0o1HO
ornepupyer
npuoodpeTeH-
HBIMU YMCHH-
SAMH, ITIPUMCHS-

JIeTUPOBAHMSI, €T UX B CUTya-
TEOPETUIECKOTO LHSIX TOBBI-

U DKCIEPUMEH- LIEHHOHN
TaJIbHOTO  HC- CIOKHOCTH.
CIICAOBAHUS

BJIAJETh: OOyuaromuiicsi He BJIa- OOyuatomuiics Bna- | OOyyaromuiics ya- OOyuarommuiics
CIIOCOOHOCTBIO | JIEET WJIM B COBEPIICHHO | JIeeT MaTeMaTuye- CTUYHO BJIaJICET METO- | B IIOJIHOM 00b-
HCIIOJIB30BaTh HEJIOCTATOYHOM CTEIEHU | CKUMH METOLaMU B JAMH pacyeToB, HABBI- | €Me BIaJIeeT
OCHOBHBIE 3a- BJIaJICET HETOJIHOM 00BbeMe, KH OCBOCHBI, HO JI0- MaTeMaTHhue-
KOHBI €CTe- HABBIKAMU IPUMEHEHHUSL | JOIMYCKAIOTCS 3HAYM- | MyCKAIOTCSI He3HAUHU- CKMMH METO-
CTBEHHOHAYY- TEOPETUUYECKOTO TEJIbHBIE OLINOKH, TeJbHBIE OLIMOKH, HE- | IaMH, CBOOO/-
HBIX JUCIH- amnmapara ¥ pa3IuIHbIX MIPOSIBIISIETCS. HEMIO- TOYHOCTH, 3aTpy/IHE- HO MPUMEHSET
TUTHH, TPUMe- MaTEeMaTHYECKUX CTATOYHOCTH BIIaJie- HUS TIPU aHAJTUTHYE- MOJTy4CHHBIE

HSTh METO/IbI
MaTeMaTh4e-
CKOTO aHaJln3a
U MaTeMaTh4e-
CKOr0o (KOMITb-
FOTEPHOT'0) MO-
JIeTMPOBAHMSI,
TEOPETUIECKOTO
1 DKCTIEPUMEH-
TaJbHOTO HC-
CIICTIOBAHUS B
npodeccuo-
HaJILHOU nes-
TEIBHOCTH

MCTOAOB K PCHICHUIO
3aga4

HHUS MaTeMaTHYeCKOMN
TEXHUKOMH, UCITBITBI-
BaeT 3HAYUTECIILHBIC
3aTpydHEHUs MPU
MIPUMEHEHHUH HaBbI-
KOB B HOBBIX CUTYa-
LMSX.

CKHUX OoIlcpanuigax, Imnc-
peHoce YMEHUH Ha HO-
BbIC, HCCTAHJApPTHBIC
CUTYyallUH.

HaBBIKH B CH-
Tyaluusx 1no-
BBIIIICHHOM
CJIOXKHOCTH.

OIIK-7 cnoco0HOCTH BBIABUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH NP00JieM, BOSHUKAIOIIMX B X0[e mpodec-
CHOHAJILHOM /1eATeJbHOCTH, NMPHUBJIEYb MX /ISl pPelleHUs COOTBEeTCTBYIOIIMN (PU3MKO-MATEeMATHYeCKUI

anmapar

3HATh: OOyuaromuiics  ne- | OOyyaromuiics JeMOH- OOyuatomuiicst 1eMoH- | OOyuarommiics
OCHOBHBIE  3a- | MOHCTPUPYET IIOJI- | CTPUPYET HEMOIHOE COOT- | CTPUPYET JOCTAaTOYHO | IEMOHCTPUPY-
KOHBI ecTe- | Hoe OTCYTCTBHE WM | BETCTBUE 3HAHUU MPO- riryOokue 3HaHUS | €T NOJHOE COo-
CTBEHHOHAy4Y- | HEJIOCTaTOYHOE CO- | IpaMMe, KOHTPOJIUPYEMBIX OTBETCTBHE
HBIX JUCIUIUIMH | OTBETCTBUE 3HAHUH | JOMYCKAIOTCS OLIMOKH, pa3fenoB  AMCHUILIU- | 3HAHUU TPO-

U METOAbl all- | KOHTPOJIUPYEMBIX MPOSIBIISIETCS. HEOCTATOY- | HbI, OTBEYaeT Ha BCE | FpaMMe JucC-
reOpbl U Mare- | pa3feioB MaTeMaTH- | HOe, TIOBEPXHOCTHOE 3Ha- | BOMPOCHI, B TOM YHCJE | IIUIUIMHBI,
MaTHYECKOTO KH: HUE TEOPUH, CYyTH METO- JIONOJHUTENbHBIE. B TO | JoruyuHo u ap-
aHanu3a, Jud- | HE CIOCOOEH apry- noB. JIns mosrydeHus npa- | k€ BpeMsi NPH OTBETE | TyMEHTUPO-
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bepeHmmanb-
HBIX  ypaBHe-
HUU, TEOpUHU
BEPOATHOCTEN U
MareMaruye-
CKOM CTaTHUCTHU-
KU1

MEHTUPOBAHHO U I10-
CJIEIOBATEIILHO U3-
jlaraTb MaTepuall,
HEIPaBUIILHO OTBE-
4aeT Ha JOIOJIHU-
TEJIbHBIE BOIIPOCHI
WJIU 3aTPyIHSETCS C
OTBETOM

BHJILHOTO OTBETA Tpedy-
FOTCSl YTOUYHSIFOIIIUAE BO-
MIPOCHL.

AOITYCKAacCT HECylIC-
CTBCHHBIC ITOTPCIIHO-
CTH HWJIN JaC€T HCOOCTAa-
TOYHO ITIOJITHBIC OTBCTHI

BaHHO OTBCYA-
€T Ha BCE BO-
MPOCHI, B TOM
YHCIIC JOMOI-
HHUTENBLHBIE,
IIOKAa3bIBACT
BBICOKHH YpO-
BEHb TEOPETHU-
YeCKOM MOoATo-
TOBKH

yMeTh:
BBISIBUTH €CTe-
CTBEHHOHAYY-
HYIO CYIIHOCTb
npobiieM, BO3-
HUKAOIMUX B
xone mpodec-
CUOHAIIBHOM
JeSITeNLHOCTH,
NpHUBJIEYL WX
Ui pelieHus
COOTBETCTBYIO-
it (usHKo-
MaTeMaTh4e-
CKHM ammapar

OOyuaromuiics 1O-
Ka3blBaeT HEIOCTa-
TOYHOE yMEHUE
NPUMEHSATh U3BECT-
Hble B y4eOHOH Iu-
TepaType METOIbl K
PELICHUIO TIpejIara-
eMbIX 3ajad, JoIyc-
KaeT rpyObie ormmo-
KU TIPU PEIICHUH 3a-
mad WM BooOIe
peuieHust 3agad  oT-
CYTCTBYIOT, HeIpa-
BUJIBHO OTBEYaeT Ha
JOTIOJTHUTEIIbHBIC
BONPOCHl WJIM  3a-
TPYJAHSIETCS C OTBe-
TOM

OOy4aromuiics TeMOH-
CTPUPYET HEIMOIHOE COOT-
BETCTBUE CJIEIYIOLINX
YMEHHUU: pEUIEHUE 3a1a4,
yMEHUE M0JIb30BaATHCS BeE-
POSITHOCTHO-
CTaTUCTHYCCKUMH METO-
namu. B pemiennn 3agau
MOT'YT COACPKATHCA TPY-
Oble OINOKH, TPOSBIISET-
Csl HEIOCTaTOYHOE YMEHHE
MIPUMEHSTH TEOPHIO K pe-
LIEHUIO MPEeJIaraeMbIX
3aJ1a4.

OObyuaromuiics
JEMOHCTPHPYET
YaCTUYHOE
COOTBETCTBHUE
CHEAYIOIIMX YMEHUM:
MIPUMEHSTHh TeOpeTHde-
CKHE METOIbI K
PEIICHUIO 3a7ad4.
VYMeHHus OCBOCHBI, HO
JOMyCKAIOTCS ~ HE3Ha-
YUTEIbHBIE  OIIHMOKH,
HETOYHOCTH,
3aTpyIHEHUS npu
pelmieHnn 3amad, He
BIUSIONIAE HA OOIHI
XOJ] peIIeHUS

OObyyaromuiics
JIEMOHCTPHUPY-
eT YMCHHE
MPUMCHSTh
TEOPHIO K pe-
IICHUIO TIPEe/I-
JlaraeMbIX 3a-
Ja4, TPaBUIIb-
HO U TIOJTHO
CTPOHUTH pe-
IIICHUS MaTe-
MaTHYECKUX
3anay. CBo-
60/1HO onepu-
pyer mpuoOpe-
TEHHBIMHU yMe-
HUSIMH, TIPU-
MEHSICT UX B
CUTYAIIHSX T10-

BBILLICHHOM
CJIO’KHOCTH.
BJIAJETh: OOyuarommiics  He | OOyyaromuiics BiIaaeer OOyuarommuiics OOyuarommuiics
CIOCOOHOCTBIO | BIQJ€eT WM B CO- | MATEMAaTHYECKUMU METO- | YACTUYHO BJIQJICET | B MOJHOM 00B-
BBISIBUTH ~ €CTE- | BEPIIEHHO HEAOCTa- | TaMH B HEMIOJIHOM 00be- METOJAMU  PAacyeToB, | €EMe BIIAJCET
CTBEHHOHAy4- | TOYHOH CTETICHH | M, JIONYCKAIOTCA 3HaYM- | HABBIKK OCBOEHBI, HO | METOJIaMH
HYI0O CYUIHOCTH | BIIQJI€eT TeJbHbIC OIIMOKH, IPOSIB- | JIOMYCKAIOTCS ~ HE3HAa- | pacueToB, CBO-
npobieM, BO3- | HAaBBIKAMH NPUMEHE- | JISeTCsS HEJIOCTaTOYHOCTh | UMTENIbHBIE  OLIMOKH, | O0IHO MpHMe-
HUKAIOMIMX B | HAS TEOPETUYECKOTO | BJIQJCHUS MaTeMaTHye- HETOYHOCTH, 3aTpy[- | HSAET MMOJIy4eH-
xone nmpodec- | anmapaTa M pa3nUy- | CKOM TEXHUKOW, UCIIBITHI- | HEHUS TPU aHAIWTH- | HbIe HABBIKU B
CHOHAJIHOM HBIX MaTeMaTHu- | BaeT 3HAUYUTEIbHbIC 3a- YECKUX OIepanusx, | CUTyalHsIX Mo-
NEATeNbHOCTH, | YECKMX METOJOB K | TPYJHEHHUS IpU IMPUMEHe- | IepeHoce YMEHUI Ha | BHIIIECHHOMN
NpUBJICYb  HX | PELICHUIO 33/1a4 HUM HABBIKOB B HOBBIX CH- | HOBBIE, CJIO’KHOCTH.
UL peleHust Tyalusx. HECTaHapTHbHIE
COOTBETCTBYIO- CUTYAIIHH.
muii  pusuko-
MaTeMaruyie-

CKHM ammapar

[Ixana oLleHUBAaHUA PE3YJIBTATOB IIPOMEXKYTOYHOM aTTECTALUU U €€ ONUCAHUE:
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DopMa NIPOMEKYTOYHOM aTTECTALMH: 3a4eT.

[IpomexyTouHasi arrectanusi oOy4aromuxcs B (opMe 3auera IPOBOJUTCS IO
pe3yJbTaTaM BBIMOJHEHUSI BCEX BUIOB yueOHOU paboOThI, MPEAyCMOTPEHHBIX Yyueo-
HBIM IUUTAHOM IO JTJAHHOM THUCIUIUIMHE, IPU 3TOM YUUTHIBAIOTCS PE3yIbTaThl TEKYIIIE-
ro0 KOHTPOJI YCIIEBAaEMOCTH B TeueHue cemectpa. OleHKa CTeNeHU JOCTHXKEHUS 00Y-
YaIOIUMHUCS TUIAHUPYEMBIX PE3yJbTaTOB OOY4YEHHUS MO AUCIUIUIMHE ITPOBOJUTCS
MPENOIaBaTeIeM, BEAYIIUM 3aHATUS 110 JUCLUIUIMHE METOAOM IKCHEPTHOM OLECHKHU.
ITo uToram mpoMeKyTOUHOM aTTECTALMU M0 AUCHHUIUIMHE BBICTABIISIETCS OLICHKA «3a-
YTEHO» WJIU «HE 3aYTECHO».

HIxkana
OLleHUBAHUA

Onucanue

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJIOBUS MOJATOTOBKH CTY/1€H-
Ta K NPOMEXKYTOYHON aTTeCcTalluM, npedyCcMOmMpeHHble Npo-
epammotui oucyunaunsvl. CTYIAEHT AEMOHCTPUPYET COOTBETCTBUE
3HaHUM, YMEHU, HABBIKOB MPUBEICHHBIM B TaOIMUIaX MOKa3aTe-
3auTeHo JsIM, ONIEPUPYET MPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMU, HABbI-
KaMU, MPUMEHSET UX B CHUTYyallusX MOBBIINIEHHOW CI0XHOCTH.
[Ipu 3TOM MOTYT OBITH JOMYIIEHB HE3HAYNUTENIbHbBIEC OITUOKH, He-
TOYHOCTH, 3aTPyJAHEHUS MPU AHATUTHUYECKUX OMNEepalusix, rnepe-
HOCE 3HAaHUU U YMEHU Ha HOBBIC, HECTAHAAPTHBIE CUTYaAIIUH.

He BbmonHeHbl 00s13aTe/IbHBbIE YCJIOBUS MOATOTOBKHU CTY/ACH-
Ta K NPOMEKYTOYHOH aTTecTauMM, npeodycCMOmpeHHble Npo-
epammoti oucyunaunsl, UJIN cTyneHT NeMOHCTPpUPYET HEMOIHOE
COOTBETCTBHUE 3HAHWM, YMEHUMN, HABBIKOB NMPUBEJACHHBIM B Ta0-
He 3auteHo | nuiax mokasartesnsiM, IOMyCKAIOTCS 3HAYUTENbHbIE OIIUOKH, MPO-
ABJSICTCSI OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB IO POy IOKa-
3aTeeN, CTYJAECHT MCIBITHIBAET 3HAUUTEIbHBIE 3aTPYyAHEHHUS MPU
ONEPUPOBAHUMU 3HAHHUSIMH M YMEHHSIMH MPU UX MEPEHOCE HA HO-
BbIE€ CUTYAalUU.

(I)opMa l'lpOMe)KyTO‘lHOﬁ aTTeCTalliu: IK3aMCH

[IpomexyTouHasi aTTecTanus oOydaromuxcsa B (opMme dK3aMeHa MPOBOJUTCS
MO0 pe3ysbTaTaM BBHIMIOJIHEHUS BCEX BHUAOB Y4eOHON pabOThl, MPEeayCMOTPEHHBIX
y4eOHBIM IJIAHOM IO JAHHOM TUCHMIUIMHE, MPU 3TOM YUUTHIBAIOTCS Pe3yJIbTaThl Te-
KYILIETO KOHTPOJISI yCIIEBAEMOCTH B Te€UeHUE ceMmecTpa. OLeHKa CTENEHU JOCTUKEHUS
00yyYaroUMHCs TJIAHUPYEMBIX PE3YJIbTaTOB 00YUEHHS MO JUCHUILUIMHE MPOBOIUTCS
MPEINOoaBaTeIeM, BEAYIIUM 3aHATUS 10 JUCLUIUIMHE METOAOM IKCHEPTHOM OLEHKHU.
ITo uToram nMpoMeKyTOUYHOW aTTECTAMH MO JUCIUIIMHE BBICTABISETCS OLIEHKA «OT-
JTUYHOY, «XOPOIIIOY», «YTOBIETBOPUTEIBHO» W «HEYIOBIECTBOPUTEILHOY.
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HIxajna oueHNBaHUuA

Onucanue

OTiIn4HO

BrinosiHeHb! Bce 00si3aTe/IbHbIE YCJIOBUS MOATOTOB-
KM CTyJeHTa K MPOMEKYTOYHON aTTeCcTAlUM,
MPEIyCMOTPEHHBIE MPOrpaMMoOil TUCUUIUINHBL CTy-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUM,
HaBBIKOB TIOKa3aTelisiM, MPUBEACHHBIM B TaOJWIIaX,
onepupyeT MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMHU,
HaBbIKaMH, MPUMEHSET UX B CUTYaUUsX IMOBBILICHHOU
cinoxkHocTu. [Ipu 3TOM MOTyT OBITH JOMYIIIEHBI HE3HA-
YUTEJbHBIE OIIMOKK, HETOYHOCTH, 3aTPYJIHEHUS TMpHU
MEPEHOCE 3HAHUM M YMEHHUU Ha HOBBIE, HECTAHIAPT-
HBIC 3a/1a4M.

Xopo1o

BrinosiHeHb! Bce 00si3aTe/ibHbIE YCJIOBUS MOATOTOB-
KM CTyJeHTa K MPOMEKYTOYHON aTTecTaluM,
MPEIyCMOTPEHHBIE MPOrpaMMoOil JUCUUIUINHBL. CTy-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWUM, YMEHHUM,
HaBBIKOB TIOKa3aTelisiM, MPUBEACHHBIM B TaOJWIIaX,
onepupyeT MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMHU,
HaBbIKaMH. B TO ke Bpems Ipu OTBETE IOIYCKAET HE-
CYLLECTBEHHBIE MOTPEIIHOCTH, 3aaYM PELIAET C HEO-
YeTaMH, He BIMSAIONIMMU Ha OOIIUI X0/ PEIICHHS.

Y 10BIETBOPUTEIIHLHO

BrinonHeHs! Bce 00s13aTelibHbIE YCJIOBHS MOAT0TOB-
KM CTyJeHTa K TNPOMEKYTOYHO! aTTecTalluM,
MpPEeAyCMOTPEHHbIE MTPOrpaMMON AUCHUIIUHBL. CTy-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUM,
HaBBIKOB TIOKAa3aTessiM, MPUBEICHHBIM B TaOJUIIAX,
onepupyeT MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMHU,
HaBbikaMu. Ho moka3piBaeT HeriayOOKHe 3HAHUS, TPHU
OTBETE HE JOIMYCKaeT IpyObIX OMMOOK WU MPOTHUBO-
peunii, ogHako B (OPMyIUPOBAaHUU OTBETA OTCYT-
CTBYET JIOJKHAsI CBSA3b MEXIY aHallu30M, apryMeHTa-
1Mel W BBIBOJAMHU, B PEIICHUU 3aJlad MOTYT COJZEp-
&KaTbCs rpyOble OMMOKH. [ moaydeHus! mpaBUIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIONIUE BOMIPOCHI.

HeynosnerBopurensHo

He BbImonHeHbl o00si3aTe/IbHbIE YCJIOBUS MOATOTOB-
KM CTyJeHTa K MPOMEKYTOYHON AaTTecTAlUM,
MPEeLYyCMOTPEHHBIE MPOrpaMMon aucuuiuineel, WIJIN
CTYJEHT AEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HA-
HUW, YMEHHM, HABBIKOB MPUBEJICHHBIM B TaOJHUIIAX,
JOTYCKAIOTCSl 3HAUUTENIbHBIE OLIMOKH, TMPOSBISIETCS
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OTCYTCTBHME 3HAHUW, YMEHUN, HABBIKOB I10 PANY IOKAa-
3aTesed, CTYAEHT UCIHBITHIBACT 3HAYUTEIIbHbIE 3aTPY -
HEHU IIPU ONIEPUPOBAHUU 3HAHUSAMU U YMEHUSMU.

@oHbI OLIEHOYHBIX CPEICTB MPeEACTABJIEHbI B NMPWIOKeHNH 2 K padouei
nporpamme.
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10.Koran E.A. DiieMeHTBI TEOpUHU BEPOSITHOCTEN M MATEMATUYECKON CTATUCTHUKHU.
YyebHoe mocobue nmo aucHuIuinHe «MaTteMatuka» ajig CTyAEHTOB, oOyyaro-
IAXCS IO CIEeIHAILHOCTH «ABTOMOOUIIE- M TpakTopocTpoeHue. M. 2007. 423
IK3.

B) IPOrpaMMHoe olecrnieyeHHe U MHTEPHeT-PecypChl:

[IporpamMmmHoe o0OecrieueHre He TPEAYCMOTPEHO.

NuTtepHeT-pecypehl BKIOYAIOT Yy4€OHO-METOAMYECKUE MaTepualbl B 3JIEK-
TPOHHOM BHJIe, TMpEJCTaBlICHHbIE Ha caiite mospolytech.ru B paszupene: «llentp ma-
TeMaTH4ecKoro odpazoBanusy» (http.//mospolytech.ru/index.php?id=4486);

BapuaHTbl KOHTPOJIBHBIX 3aJaHUM MO AUCLUIUIMHE MPEICTABICHBI HA CaWTax:
http.//i-exam.ru, http.// fepo.ru.

[lone3nble yueOHO-METOIUUECKUE U MHPOPMAIMOHHBIE MaTepHUalbl MPEICTaAB-
JICHbl Ha CaWTax:

http.//exponenta.ru, hitp.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenb pecypcoB HHGOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu «MH-
TEPHET» JJIsl OCBOCHUS JUCHIUILIAHBIL:
www.matematikalegko.ru>studentu, www.i-exam.ru.

NuTtepHeT-pecypchl BKIIOYAIOT YU4eOHO-METOANYECKHUE MaTepHUaibl, IpeacTaB-
JIGHHBIE Ha CalTe »JJIEKTPOHHO-OMONMMoTeuHON cuctembl M3matenbcTBa JlaHb
(https://e.lanbook.com/).
http://function-x.ru/tests _higher math.html TecTsl o BeicIIEl MaTeMaTUKe.
http://pmims.000webhostapp.com/xbookM0018/index.html Buneokypc u Tectsl 1o

TEOPUHU BEPOSTHOCTEN U MATEMATUYECKON CTATUCTHUKE.

8. MaTepHaHLHO-TeXHI/I‘leCKOC o0ecneueHue AUCIHUIIJIMHBI

MarepuanbHo — TeXHUYecKasi 0a3a yHUBEpCHUTETa O0eCIeurBaET MPOBEICHUE BCEX
BUJIOB 3aHSTUN, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM M COOTBETCTBYET JEHUCTBYIO-
MM CAaHUTAPHBIM U MIPOTUBOIOKAPHBIM ITPaBUIaM U HOPMaM.

Jl1st mpoBeieHus1 Y4eOHBIX 3aHSATUN UCTIOIB3YHOTCS:

- JICKIIMOHHBIE ayJUTOPUH U ayAUTOPUU JJIsl MPOBEACHUS NPAKTUYECKUX 3aHATHI, B
TOM YHCIIe, OCHAIIICHHBIE MYJIbTUMEIUUHBIM 000PYA0BAaHUEM JJISI TPOBEACHUS ayaH-
TOPHBIX 3aHATUN (TPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- U1st paboTHI CO CHENUATM3UPOBAHHBIM MPOrPAMMHBIM 00€CIIEUeHHEM BO BpeMs UH-
TEPAKTUBHBIX MPAKTUYECKUX 3aHATHI MMEIOTCS KOMIBIOTEPHBIE KJIACChl YHHBEPCH-
TeTa.

9. MeTtoauueckue PEKOMEHAAIUA I CaMoCTOSITeJIbHOI paﬁon CTYACHTOB
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Paznen: 3jieMeHTBHI JIMHETHOM aJredpbl

Marpuusbl u onpeneaureau. [Ipexe Bcero, CTyI€HT HOKEH MOHATh, YTO
MaTpHIla — 3TO TabauIa yrcel (MpuieM dTa TabInIa MOKeT UMETh OJJMHAKOBOE YHC-
JI0 CTPOK UM CTOJOIOB, @ MOXKET OBITh U MPSAMOYTOJILHOM), a ONpeAeIUTENb- 3TO YUC-
710, 3aMKUCHIBAEMOE B BUJI€ KBAJIPATHOM TaOJIHIIbI, TO €CTh ONMPEACIUTENH CYIIECTBY-
10T TOJIBKO y KBaJPATHBIX MATPHIL.

Cnenyet o6paTuTh 0cO00€ BHUMAHHUE HA OMEPALMI0 YMHOXKEHUS MPSIMOYTOJIb-
HBIX MATPHI] U MOHSATh, KAKUM MOJy4YaeTCsl MOPSAI0K MaTpUIlbl — pousBeaenus. Oco-
OCHHOCTh MATPHIl TAKXKE COCTOUT B TOM, YTO MPOU3BEICHUE MATPHUI] HE TIEPECTAHO-
BOYHO, TO €CTh AB # BA.Cnenyer o0s3aTelbHO YOSAUTHCA B 3TOM, PELIUB COOTBET-
CTBYIOIIIHE 3a]]a4u.

BaxubiM siBrisieTcst moHsiTue oOpaTHOM Matpuuibl. Haymo 3HaTh ycioBue cyie-
CTBOBAaHMSI OOpaTHOM MaTpUIlbl U AJTOPUTM €€ mocTpoeHus. [locie ee BhUMCICHUS
1enecoo0pa3Ho JiesaTh MPOBEPKY MPABUIBHOCTHU PEIICHUS, BBIMOJHHUB ONEPAIUIO
YMHOKEHUSI A~'A=E (IOKHA OAYYUThCS CAMHUIHAS MATPHUIA)

[Ipu u3zyuenun onpenenuTesneil HaJo0 Y€TKO YCBOUTH MOHATHS MUHOpPA, aire0-
panyecKoro JIOMOJIHEHUS, 3HaTh MHOTOYHMCIIEHHBIE CBOMCTBa omnpeaenuTens. Jis
OCBOCHUSI TEXHUKU BBIYHMCIICHUSI OIpeJeauTeNeil 1enecooOpa3Ho, BhHIOpaB MpPOU3-
BOJIBHBIN OMpPEACIIUTENb BHIIIE TPETHETO MOPSAKA, PACKPHITh €r0 Pa3IUYHBIMU CIIO-
cobamu, MPUMEHSISl Pa3JIOKEHHUE U 10 CTPOKaM U 1o ctoibiam. OOpaTtute BHUMaHUE,
KaKue CTPOKH (CTOJIOIBI) MPEANOYTUTEIbHEE BEIOUPATH AJIsl PACKPBITHS ONpe/IeauTe-
751, 4TOOBI YIIPOCTUTH €ro BeluucieHue. Oco6eHHO 3D PEeKTUBHO BBHIYUCICHUE OIpe-
JeIUTENel ¢ MOMONIBI0 JIEMEHTApHBIX MPeoOpa3oBaHU, MPUBOJIAIINX €T0 K Tpe-
YrOJIbHOMY BH]TY.

[Ipu u3yyeHuu penieHU CUCTEM JUMHEWHBIX anreOpanyecKux ypaBHEHHI
(CJIAY) obOpatuTe BHHUMaHHE, MPEXJE BCEro, Ha TOHATHE PEIICHUS CHUCTEMBI U
YCJIOBUS CYIIECTBOBAHMS PEIICHUI B 3aBUCUMOCTUA OT COOTHOIIEHUS MEXK]y PaHTOM
MaTpUllbl, PAaHTOM PACHIMPEHHON MATPUIBI CUCTEMBI U YKCIOM HEU3BECTHBIX U
ypaBHeHuil. OOpaTuTe BHUMaHuE Ha ycloBus npumeHeHust popmyn Kpamepa u me-
ToAa oOpaTHOM MaTpuilbl. BHUMAaTENbHO pa3doepuTe MpUMEPHI PEIICHUS TPOU3BOIIb-
HBIX CHCTEM JIMHEUHBIX alreOpanvyeckux ypaBHeHHI MeTosioM ["aycca (BBeneHnue Oa-
3UCHBIX U CBOOOHBIX MEPEMEHHBIX).

Pa3znen: JiieMeHTHI BEKTOPHOM aJIredpol

[Ipu u3yyeHuu naHHOI Tembl 0OpaTUTe BHUMAHKME HA JIMHEHHBIE ONepalvy HaJl BEK-
TOpaMH, Ha HOHSTHUS JINHEMHOW HE3aBUCUMOCTH Y JIMHEMHOM 3aBUCUMOCTH BEKTOPOB,
Ha (pyHIaMeHTanbHOE MOHATHE Oa3uca BEKTOPHOI'O MPOCTPAHCTBA (U OPTOHOPMHUPO-
BaHHOTO 0a3uca), Ha pa3JIoKEHHUEe BEKTopa o 0a3ucy.

3HaTh OMpenesieHHue, reOMETPHUUYECKHE CBOMCTBA CKaJSIPHOTO, BEKTOPHOTO H
CMEIIIAaHHOTO MPOU3BEJICHUS BEKTOPOB, (DOPMYJIBI 111 UX BHIYUCICHUS B BEKTOPHOU U
B KoopJauHaTHOU (opme. OOs13aTeNIbHO 3HATh U YMETh MPOBEPSATH YCIOBUSI OPTOTO-
HaJIbHOCTH, KOJIJTMHEAPHOCTH U KOMILJIAHAPHOCTH BEKTOPOB.

Pa3ies1: KOMILIEKCHBIE YHCJIA H MHOTO4YJI€HbI
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B srom pasznene, mpexae BCero, HaA0 IMOHATh, YTO KOMIUJIEKCHOE YHCIIO SIBU-
JIOCh PACIIMPEHUEM MOHATHS AEHUCTBUTEIBHBIX YHCEI, 3HATh OIPENCICHUE U TPHU
(GbopMBI 3amMCU KOMIUIEKCHOTO  YHCJa, T€OMETPUYECKYIO0 HHTEPIPETAlHI0 KOM-
IJIEKCHOTO YHCJIA U B3aUMHO-OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM KOM-
IJIEKCHBIX YHCENT W MHOYKECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTH KoMIUTeKCHbIE
gucia MOXHO M300paxaTh C MOMOIIbI0 BEKTOPOB Ha KOMIUIEKCHOM miiockoctu [lo-
ATOMY OTEPAINH CIOKEHUS U BRIUUTAHUS KOMIUIEKCHBIX YUCET MOTYT OBITh CBEJIEHBI
K OMepanusaM CI0KEHHUS U BBIYUTAHUS COOTBETCTBYIOIINX BEKTOPOB

Hano 3HaTh ¥ yMeTh BBINOJIHATH ONIEPALMU YMHOKEHUS, JEJICHUS, BO3BEACHUS
B IOJIOKUTEIIBHYIO CTENIEHb KOMIUIEKCHBIX YUCEII, 3alIUCAHHBIX B TPUTOHOMETpHUYE-
cKkol (popMe, U3BIIEUEHUS KOPHS N-OM CTEMEHH ¢3 KOMIUIEKCHOTO YUCIA.

OO6paTuTh BHUMaHHE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YUCEN SIBIISETCS
3aMKHYTBIM, TO €CTh Jt00ast are0panyeckasi onepaus HaJl KOMIUIEKCHBIMH YHCIIaMU
HE BBIBOJUT 3a Mpeieibl 00J1aCTU KOMIUIEKCHBIX YUCEN.

Pa3jesi: 3jieMeHThI MATEMATHYECKOI0 aHAJIN3a

[Tpu u3ydyenuun nuddepeHnanbHOro UcHUcaeHuss GyHKIIMU OJHON MepeMeH-
HOU Oo0paTuTe BHUMAHHUE HA MOHATUE Tpejeia (yHKIHUHU B TOUKE U METOJIbI €T0 BbI-
ynucnenus. [Ipenen — oqHO U3 OCHOBHBIX MOHSITHM MAaTE€MAaTUYECKOro anaimmsa. l[lpum
BBIYUCJICHUU TpeeiaoB (YHKIIMU HAJ0, MPEkKIE BCETO, BBISICHUTh XapaKTep Heolpe-

0 o © .
JOEJICHHOCTH [6,—,0-oo,oo—oo,1 . UToOBI OBIANETh TEXHUKOU pelICHUA 3a4a4 Ha
Q0

BBIYHMCJICHUE TIPEAEIIOB, HAJ0 3HAThH JBa 3aMevaTeNbHBIX Mpejena, Tabauily YKBUBaA-
JIEHTHBIX OE€CKOHEYHO MajblX, paBuiio Jlomurans, pa3audyHbie MPUEMbl PACKPBITHUS
HEOMpPEAEICHHOCTEN B 3aBUCUMOCTHU OT BUAA (QYHKIMH U PEUIUThH JOCTATOYHO OO0Jb-
110€ KOJIMYECTBO 3a]1ay.

[Ipy u3ydeHUM TeM, MOCBAIIECHHBIX MPOU3BOAHOW U auddepennuany QpyHk-
1MUY, HAJI0 OCMBICIIUTh UX F€OMETPUUYECKUIN CMBICI, TOHUMATh pa3inuue MeXIy HU-
Mu (auddepeHnan - 3To TJiaBHas JIUHEWHAs yacTh npupaienus Gynkiuun). TBepro
3HaTh (Kak TaOauIly yMHOxeHus) Gpopmyisl nuddepeHInpoBaHnus OCHOBHBIX 3Je-
MEHTapHbIX (yHKIMHI U npaBwia quddepeHumpoBanus (Bce, KOHEYHO, HO OCOOEHHO
npaBuiio AudepeHIpoBaHus CI0KHON QYHKIINN).

OO6paTuTe BHUMaHHE TaKke Ha 0COOEHHOCTH nuddepeHnnpoBanus GyHKIHM,
3a/IaHHBIX B HESIBHOU (popMe, mapaMeTpUUeCcKH, Ha MpUEM JIorapupmMuueckoro aud-
(dbepeHrpoBaHuUsl.

Crnenyer 4eTKO 3HATh U YMETh MPUMEHSATh AITOPUTM UCCIEAOBAHUSA (PYyHKIIHMA
U TIOCTPOCHHUs TpadUKOB: OMpeAeIeHHE TOYEeK pa3pbiBa (M MX KIacCHUDHUKAIHUIO),
acUMNTOT Tpaduka (BepTUKATLHOU, HAKIIOHHOM, TOPHU30HTAIBHOM), HEOOXOIUMbBIE U
JIOCTAaTOYHBIE YCJIOBUSI MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHHUS JIOKAJILHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTU (DYHKIIMU U TOYEK meperuoa.

Pa3nea: )]I/I(l)(l)epeHIII/IaJILHOC HCYUCTICHHE (l)yHKIII/Iﬁ HCCKOJIBKHUX NMEPEMCHHbBIX
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[Ipu u3ydyeHun naHHOrO pasjena OOpaTUTe BHHUMaHWE HA TO, YTO (PYHKIIUS
ABYX IICPCMCHHBIX UMECT HaFHHI[HBIﬁ FCOMCTpI/I‘-ICCKI/Iﬁ CMBICJI — 9TO IMOBCPXHOCTH B
TPEXMEPHOM TPOCTPAHCTBE

Hazxo OCMBICIINTDh ITOHATHA YaCTHBIX IIPOHU3BOJHBIX W IIOJIHOI'O I[I/I(i)(i)epeHHI/Ia-
J1a ¥ 0OCOOEHHOCTh HUX BBIYHCIICHUA, OBJIAACTH TEXHUKON BBIUHMCIICHUS IIPONU3BOAHBIX
OT CIOXXHOM (PYHKIIMM HECKOJIbKUX NepeMeHHbIX. CieayeT oOpaTUTh BHUMAHHE HA
TO, YTO JJist QYHKIUU z = z(x, y) CMEIIAHHBIE YAaCTHBIE MPOU3BOAHBIE BTOPOTO MOPSI-
0’z B 0’z
Ox0Oy - 0yox
pPeHIOPOBaHHUA HC UMCCT 3HAYCHM.

Jns QyHKIHMM HECKOJIbKUX TMEPEMEHHBIX CKOPOCTb U3MEHEHUs (DYHKIUU B
MPOU3BOJILHOM HAIPABICHUU XapaKTEPU3YETCsl MPOU3BOAHON IO HAMpaBICHUIO, a
HauOoJbIIasi CKOPOCTh U3MEHEHUST (PYHKIMHM OyJIeT B HANpaBIECHUHM BEKTOpa rpaju-
enra. Cienyer oOpaTuTh B 3TOH TeMe BHHMaHHE Ha HEOOXOIUMOE M JOCTATOYHOE
YCJIOBUA CYHICCTBOBAHHA SKCTPEMYyMa (bYHKHI/II/I HCCKOJIBKUX IICPCMCHHLIX.

Ka paBHbI MEXIy COO0Oil: (Teopema IlIBap1ia), To ecTh mopsaok audde-

Pa3nea: HHTCIpajJjJbHO€ HCYUCICHUC

B uHTerpasbHOM MCUYMCICHHMH PEIlaeTcs 3ajada, OOpaTHOM TOM, KOTOpas pac-
cMaTpuBajach B AuddepeHImaaIbHOM UCYHUCICHUH HEO0O0XO0AMMO HAWTH IS TaHHOMN
byHKUMN f(x) Takyro (pYHKIUIO, MPOU3BOAHAS OT KOTOpOoW Obuia Obl paBHA 3ajaH-
Hol. HTerpupoBanue GyHKIUN — 1OCTATOYHO CJIOKHBIM pa3fen MaTeMaTUKH, OBJIa-
JE€Th KOTOPBIM MOYHO TOJIBKO, €CJIM CTYJIEHT «BO3bBMET)» JIOCTATOYHO OOJBIIOE KO-
JUYECTBO UHTETpaloB pa3Horo tumna. Hamo TBepao 3HaTh TaOJIMIly HHTETPAioB OT
OCHOBHBIX 3JIE€MEHTApPHBIX (DYHKIUN, OCHOBHbIE METOAbl MHTErPUPOBaHUS (3aMeHa
MEPEMEHHOM, TMOJBeAeHUEe TMojA 3HakK auddepeHiraia, UHTErPUPOBAHUE MO Ya-
CTSIM, TPUEMBI BBIYUCICHUS HWHTETPAJIOB OT pallMOHAIBHBIX Jpo0ei, OT pa3HOro
TUIA TPUTOHOMETPUYECKUX (DYHKIUN).

Hano ocMbICTUTh €AMHCTBO MOAXOAAa K MOCTPOEHUIO OMpPEIEICHHBIX, KpaT-
HBIX, KPUBOJIMHEWHBIX, TOBEPXHOCTHBIX UHTETPATIOB — MOCTPOCHUE HEKOTOPOU MHTE-
IrPajJbHOU CYMMBI U IIPEAEIIbHBIN IIEPEXO.

3HaTh T€OMETPUYECKHUI CMBICT U OCHOBHYIO (DOpPMYJTy BBIUMCIICHUS OMpejie-
JIEHHBIX UHTETpanoB — ¢popmyny Heiotona — JleliOHuila, reomerpudeckue u Gpuzuye-
CKHE TPHUJIOXKEHHS OINPEJEICHHBIX U KPaTHBIX HMHTErpPalioB, YMETh HAXOJUTh ILJIO-
aJb IOCKOW (UTYpHI, JUIMHY KPUBOW, OOBEM U IUJIONIA/Ib MMOBEPXHOCTHU TEJ Bpa-
IICHUS.

Pa3jiesi: ynciioBble 1 (l)yHKIII/IOHa.]IbHLIe PAAbI

[Ipy U3yyeHnn JAaHHOW TEMBI, IPEXKIAE BCErO, HAO OCMBICIUTH MOHSITHE CYyM-
MbI OECKOHEUHOTO psijJia Kak Mpejiesia Mmociae10BaTeIbHOCTH YaCTUUYHBIX CYMM.

Heo6xonumo cHauana HaAydyuThCs KiIacCU(DUIUPOBATh PSIABI IO TUIIAM: YHUCIIO-
BbI€ TOJIOKUTEIbHBIE, 3HAKOTIEPEMEHHbIE, (PYHKIIMOHANIbHbIE, CTENEHHbIE, TPUTOHO-
MeTpudeckue psaasl Oypee.  M3yuuTh TEOPETUUYECKHE CBEACHHUS: TEOPEMBI CpaBHE-
HUS, HEOOXOJUMBbIE U JIOCTaTOYHBbIE MPU3HAKUA CXOJUMOCTU. 3HATh U YMEThb MpHUMeE-
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HATH JOCTATOYHBIE NMPU3HAKH CXOJMMOCTH IOJIOKUTEIBHBIX PSAOB: Npu3Haku Jla-
nam0Oepa, Komu, narerpanbhsiii npusHak Koru.

JUis 3HaKo4epeayIoMMXCcs PsiA0B 0OpaTUTh BHUMAHUE HA MOHATUS aOCOJIOT-
HOM U yCIIOBHOHM CXOAMMOCTU. 3HaTh NMpuU3HAK JleliOHuIa 1 0000IIeHHbIE TPU3HAKH
Jlanam6epa u Komm.

JUist cTeneHHbIX PsIIOB 3HATh TeopeMy AOels, onpeaesieHne HHTEpBaia U pa-
JIUyca CXOJMMOCTH, OOpaTUTh BHUMAHHE HA TO, YTO TpeOyeTCs MCClIeJOBAaHUE TOBE-
JEHUs psifa B TPAHUYHBIX TOYKAX MHTEpBaja cxoauMocTH. OOsg3aTeNbHO 3HATH pas-
JIO’KEHUS OCHOBHBIX 3J€MEHTapHbIX (yHKiui B psaael Telnopa u MakiopeHa u
YCJIOBHE Pa3oKUMOCTH (pyHKIMH B pal Teinopa.

Pa3znes: 00bikHOBeHHBIE TU(PepeHIINATbHbIE YPABHEHUSA

N3yuenne nuddepeHnnanbHbIX ypaBHEHUNA UMEET BaKHellllee 3HA4YeHHUE B

MaTeMaTU4eCKOM MOATOTOBKE MHkKeHepa. OOBsCHsETCS 3TO TeM, 4To quddpepeHIu-
aJbHBbIE YPaBHEHHUS MPEJICTABISAIOT COOONM MaTeMaTUYECKHEe MOJIEIU CaMbIX Pa3HO00-
Pa3HbIX MPOLECCOB U SIBICHUN, TAK KaK UX PELICHUS MO3BOJISIIOT OMUCATH 3BOIIOLUIO
MA3y4aeMoro IpoLecca, XapakTep NPOUCXOIAIINX ¢ MATEPUAIIBHOM CUCTEMOM H3Me-
HEHUH B 3aBUCUMOCTH OT IEPBOHAYAIBHOI'O COCTOSIHHSI CUCTEMBI.
OTnnunTenbHOe CBOMCTBO AudPepeHIInanbHbIX YPaBHEHUN COCTOUT B TOM, UYTO MpPH
WX UHTETPUPOBAHUMU OOBIYHO MOJydaeTcssi OECUHMCICHHOE MHOXECTBO pPEIICHUH.
JIns ypaBHEHHUS MIEPBOrO MOPSAAKA 3TO MHOXKECTBO OIHUCHIBAETCS OJHOM MPOU3BOJIb-
HOM TOCTOSHHOW. YTOOBI BBIACIUTH U3 0ECKOHEYHOTO MHOYKECTBA PELICHUH TO,
KOTOPOE€ OIMHUCHIBAET UMEHHO JTaHHBIM Mpoliecc, HEOOXOAUMO 3aAaTh JOMOIHUTEb-
HYI0 MH(OpMaIMIo, HAlpUMEp, 3HAaTh HayaJdbHOE COCTOSIHHE Mpoliecca. Takoe Jo-
MOJHUTEIIBHOE YCIOBUE HA3bIBAETCS HAYaJIbHBIM YCIOBUEM.

3agavya uHTErpupoBanus AU EpeHIINaIbLHOTO ypaBHEHUS MMEPBOro MOpsIKa
COBMECTHO C HAaYaJIbHbIM YCJIOBMEM HA3bIBAECTCS HAYaJdbHOM 3aJayed WM 3aJadeH
Komm.

s nuddepeHnnanbHbIX  YpaBHEHUN MEPBOTO TOPSAKA CIEAYET pa3iandaTh
ob1ee, 9yacTHOE M 0c000€ peIIeHUs, a TAK)KE OOITHM, YaCTHBIN U 0COOBIN HHTETPAJIbI.

[Ipyu nHTErpUpPOBAaHUMN YPABHEHUM IEPBOrO MOPSAAKA HALO MPEKIE BCETO OIpe-
JEIUTh TUIl YPAaBHEHHUs, & 3aTE€M YK€ MPUMEHUTHh TOT WJIM WHOW METOJ PELICHUS.
Hano o0si3atenbHO OCBOUTH MpOLIEyPY MPUBEACHUSI YPaBHEHUS MEPBOrO MOPSIKA K
YPAaBHEHUIO C PA3JCIICHHBIMUA MNEPEMEHHBIMH, TaK KaK MMEHHO TAKHE YPaBHEHUS
MOKHO HEMOCPEACTBEHHO UHTETPUPOBATh.

s nuddepeHnmanbHbIX YpaBHEHUN N — TO MopsijKa 00s13aTeNIbHO 3HATH MO-
cTtaHOBKM 3a1aun Komwm, kpaeBoi 3a1aun, 3aa4i Ha COOCTBEHHBIE 3HAUYCHMUSI.

B Teme, nocBsiiiieHHON JTMHEUHBIM TuddepeHInanbHbIM YPaBHEHUSIM N — IO
MOpsiKA, HAJI0 3HATh TEOPEMBI O CTPYKTYpE OOIIETO PEIICHUs] OJTHOPOJHBIX U HEO/I-
HOPOJIHBIX YPaBHEHUM, TaK KaK OHU YKa3bIBAIOT MYTh MMOCTPOCHUS OOIIEr0 PEIICHHUS.
OO6paTuTh BHUMAaHUE HA TO, YTO PEIICHUE JIMHEHHBIX OJHOPOAHBIX AuddepeHIaib-
HBIX YpaBHEHUM n — ro MOpsiAKa ¢ NOCTOSHHBIMU KO3 duiiieHTaMu He TpeOyeT UH-
TErPUPOBAHUS, & CBOJUTCA K YUCTO alreOpandeckoil mpodiieMe HaxOxKACHUs KOpHEN
COOTBETCTBYIOIIET0 XapaKTEPUCTUUECKOrO ypaBHEeHHsA. Hano 3HaTe BHJA 4YaCTHBIX
peleHn TUHEHHBIX OJHOPOIHBIX NU(P(DEepEeHIIMAIBHBIX YPABHEHUM N — IO MOpsAKa
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C MOCTOSTHHBIMU KO3 (UIIMEHTAMH B 3aBUCUMOCTH OT BUJa KOPHEH XapaKTepUCTUYe-
CKOTI'0 YpaBHEHHS.

Hano 4eTko ysiCHUTh anropuTM MOCTPOEHUS YACTHBIX PELICHUN JTUHEHHBIX HE-
OHOPOAHBIX U] depeHINANbHBIX YpPaBHEHUN MeETOJIOM mojadopa (METOIOM He-
OnpeieNICHHBIX KO3(P(UIIMEHTOB), OOpaTUB BHUMAHUE HA TO, YTO B ITOM CIIy4yae BUJ
YaCTHBIX PEIICHUN HEOJHOPOJHOIO YPaBHEHHUS! COOTBETCTBYET IO CTPYKTYype 3aJaH-
HOW IIPaBOU YacCTH.

Pa3nea: TEOpUA BepOﬂTHOCTeﬁ

JIns ycnemrHoro OBJIAJIEHUSI MaTepualioM JaHHOTO pasjielia HeoO0XOJUMO,
MPEXKAE BCETO, YETKO YCBOUTH OCHOBHBIE IOHSATHUS TEOPUU BEPOSTHOCTEU, OYEHB
IIUPOKO KCIOJIb3YEMbIE B PA3UUYHBIX MPUIIOXKEHUSAX: MOHITUE CIIyYaHHOT'O COOBITUS
U €r0 BEPOATHOCTH, CYMMBI U POU3BECHUS COOBITHH, MOHATUS CIy4YalHOW BEIUYU-
Hbl U 3aKOHA €€ pACIIPElEJICHUs, MATEMATHYECKOrO OXKUIAHUS U JUCIIEPCUU CIIy-
YaHOW BEJIMYMHBL.

Hano moHsATH, 4TO BEPOSTHOCTH — ATO YHCIOBAsi MEpPa CTEIIEHU BO3MOXKHOCTHU
MOSIBJICHUSI CIIyYaHOTO COOBITHA. 3HATh KJIACCUYECKOE, CTATUCTUYECKOE U TeOMET-
PHUUYECKOE ONPENEIICHUsI BEPOATHOCTH, CBA3b U pa3indyue Mexay HUMHU. Hecmorps Ha
BHEIIIHIOIO IPOCTOTY KJIACCUYECKON POpMYJIbI ONpeieSIeHHs] BEPOSTHOCTU CIy4alHO-
ro coObITust A: P(A)=m/n, HEMOCPEACTBEHHBIN MOJCYET YUCIIA N BCEBO3MOXKHBIX UC-
XOJIOB HCIBITAHUA U M - YKCJAa OJaronpusiTHBIX HUCXOAOB TPeOyeT MpUMEHEHUS
dbopmyn komOuHaTOpUKU. [Ipr 3TOM B Kak10i KOHKPETHOU 3ajjaue HaJ0 MpoaHau-
3UpPOBATh, KAKOW TUIl COEAUHEHUN BO3HUKAET, KOTAA U3 HEKOTOPOI0O MHOXKECTBA dJIe-
MEHTOB M3BJIEKAETCS JIPYroe MOAMHOXKECTBO (3TO MOTYT OBITh pa3MelleHus, mepe-
CTAaHOBKM WM coueTanus). [Ipu BEIYMCIEHUN BEPOSATHOCTEH CIIOKHBIX COOBITHUI HAO0
yMETb MPEJICTABUTh UX B BUJE CYMMbI WM MPOU3BEACHUS (UM CYMMBbI IMPOU3BEE-
HUW) OPOCTHIX COOBITHI U MPUMEHUTHh COOTBETCTBYIOIINE OCHOBHBIE TEOPEMBI TEO-
PUH BEPOSITHOCTEMN.

Hano yerko pasnuyarte TUIIBI CIYYaWHBIX BEJIMYUH — JUCKPETHBIE U HEMpe-
PBIBHBIE M 3HATh OCHOBHBIC 3aKOHBI MX pacrpeneneHus (OunomuansHbii, [lyaccona,
TUNIEPTeOMETPUUECKUNA, 0COOEHHO, HOPMAJIbHBIN 3aKOH pacrpeeicHus).

I onucaHus 3aKOHOB PacCHpENENICHUs] HENPEPBIBHBIX CIIYYaUHbIX BEIMYUH
MPUMEHSIIOT HUHTETPAIbHYI0 (PYHKIHMIO pachpeicsieHus: BEpOSTHOCTEH clydailHOM
BEJIMYMHBI F(x)U IUIOTHOCTH BEpPOATHOCTEN f(x). Hamo ycBouTh ompeneneHus, Be-
POSITHOCTHBIN CMBICT M CBOMCTBA 3TUX (PYHKIUN, CBSI3b MEXIY HUMHU U PACUETHBIE
(dhopMyJIbl ISl UX OTIpEIeNICHUS.

Hano 3Hath onpenenenue, pacyeTHble POPMYJIBI U BEPOSTHOCTHBIA CMBICH OC-
HOBHBIX YHCJIOBBIX XapPaKTEPUCTUK CIIYYAMHOW BEJIIMYUHBI — MATEMATUYECKOTO OXKH-
NaHus (CpeHero 3HauyeHUs) U JUCIEPCUM (XapaKTepUCTUKU pa30poca BO3MOMKHBIX
3HAYECHUS CIyYaliHOW BEJIMYMHBI OTHOCUTENIBHO CPEIHEr0 3HAUCHUS ).

Pa3jiesr: MaTeMaTHyecKas CTAaTUCTHKA

[Ipy n3ydyeHnn mMaTeMaTUYECKOW CTATUCTUKHU HAJO IOHATh, UTO OHA TECHEM-

UM 00pa3oM CBsi3aHa C TEOpUEH BEPOSITHOCTEHN, U OOJBIIMHCTBO €€ BHIBOJOB 0a3u-
pyeTcs Ha MpeIeNIbHBIX TEOPEMAaX TEOPUU BEPOSITHOCTEN.
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Bce xapaktepuctky, uzyyaeMble B Kypce MAaTeMaTUYECKOW CTATUCTHUKHU, SIB-
JSIOTCS CTATUCTUYECKUMU aHAJIOTaMH COOTBETCTBYIONIUX XapaKTEPUCTHK, paccMart-
pUBAaEMBIX B TEOPUU BEPOSITHOCTEH, MOTYUYEHHBIMH HA OCHOBE OTPAHUYEHHOTO YUCTa
OTNBITHBIX JdaHHBIX. ClieTOBaTEIbHO, €CIIH, HAIIPUMEDP, MaTeMaTHYECKOEe OKHUJaHUE U
JUCIIepCUs CIy4YalHOW BEJIMYWHBI, U3y4aeMble B TEOPUU BEPOSITHOCTEH, SIBIISIIOTCS
XapaKTePHbIMU HECITy4YallHbIMU YHMCIIAMH, TO UX CTATUCTUYECKHE AHAJIOTU — BBIOO-
pOUYHasi cpedHsis U BbIOOpOUHAs (WJIM UCIIPABIEHHAs) NUCHEPCUS SBISIOTCS Cydai-
HBIMHM BEJIWYMHAMH, 3aBUCSIIMMH OT 00b€Ma M THIA BBIOOPKH M Pa3IUUHBIMU JJIs
Pa3HBIX BEIOOPOK.

Hano o6s3aTenbHO 3HaTh U YMETh BBIUUCIATH TOUEUHBIE OLIEHKA HEU3BECTHBIX
napaMeTpoB paclpeieleHusl CIydallHON BEJIMYUHBI - BHIOOPOUHYIO CPEIHIOI0 U BbI-
O0OpOYHYIO (MJIM UCTIPABICHHYIO) AUCIEPCHUIO, TaK KakK Jr00asi cTaTUCTUYEeCcKasi o0pa-
00TKa CBOAUTCS, IPEXKIE BCETO, K HAXO0KICHUIO UMEHHO 3THX XapaKTEPUCTHK.

Cnenyer oOpaTUTh BHUMAHUE HAa TO, YTO ATH OIEHKH SIBJISIIOTCS MPUOJIMKEH-
HBIMHU, OCOOEHHO ISl BBIOOPOK Majoro o0beMa, U JJisl CYXKIEHUS O TOYHOCTH M
HAJIE)KHOCTU ITUX OIEHOK HAJl0 YMETh NPUMEHATh UHTEPBAJIbHBIE OLICHKU U 3HATH
METOJIUKY MMOCTPOCHUS TOBEPUTEIbHBIX HHTEPBAJIOB.

Crnenyer Takke oOpaTUTh BHUMAHHUE HA MOCTAHOBKY U pPELICHUE 3aJa4yu Ipo-
BEPKH MPaBAOMOA00MS CTATUCTUUYECKUX THUIIOTE3 W MPUMEHEHHE KPUTEPHEB COTJIa-
CHsl, KOJIMYECTBEHHO OIMMCHIBAIOIIUX CTETIEHb PACXOXKACHUS MEXKIY TEOPETUYECKUM
Y SMIIUPUYECKUM pacTpeaeICHUSIMU.

OTMeTuM B 3aKJIIOYEHUE, YTO YCHEIIHOE MU3yYeHUEe MUCHUUILIUHBI «MaremaTu-
Ka», MpUoOpeTeHre HEOOXOANUMBIX KOMIETEHIIMN, YMEHUN U HABBIKOB BIIaJICHUS Ma-
TEMAaTUYECKUM ammapaToM TpeOyeT OT CTYACHTOB OOJIbIION CaMOCTOATENIbHOU pado-
TBI.

10. MeTtoauveckue PCKOMCHAAIIUMA /IUIA IIPpCHoaaBaTC/isd

[Ipexne Bcero, cieayer oOpaTuTh BHUMAHHUE CTYJEHTOB Ha TO, UTO MpPaKTUYeE-
CKHM BEChb M3y4aeMbIii UMM MaTepuaj SIBJISIETCS N1 HUX HOBBIM, HE M3Y4YaBIIUMCS B
nporpaMmme cpeqiHer mkosasl. OHaKoO OH He TpeOyeT Kakou-mnbo crenuanbHol (110-
MOJIHUTENIbHOM) MOJATOTOBKU U BIIOJIHE MOXET ObITh YCHENIHO U3YY€H, €CJIU CTYACH-
Tl OyQyT MOCENIaTh 3aHSATHS, CBOEBPEMEHHO BBIMOJHATH JIOMAIlHUE 3aJaHus W
MOJIb30BAThCS (IIPU HEOOXOJUMOCTH) CUCTEMOM IJIAHOBBIX KOHCYJbTAllUil B TEUCHHE
KaXJ0ro cemectpa. Bomenaiire B Kypc MaTeMaTUKH pa3fieibl sIBISIOTCS Kiaccuye-
CKHMHU, B TO K€ BpeMsI OHU MPAKTUUYECKA OPUEHTUPOBAHBI, TAK KaK UMEIOT IIMPOKOE
pacrpocTpaHeHue JJisl PelIeHHs] Pa3HOro pojia 3ajad BHYTPU CaMOil MareMaTUKHU U
MPUKIIAIHBIX 3a7a4. VX oCBOEHHE MOMOXKET CTyAEHTaM JIOTUYECKH BEPHO, apryMeH-
TUPOBAHO M SICHO CTPOUTHh YCTHYIO W MHCHbMEHHYIO pe€Yb, YCHEIIHO MPUMEHSTh
HAKOIUJICHHbIE 3HAHUS B TPOQPECCUOHATLHON eI TEIIbHOCTH.

Heo6xonumo ¢ camoro Hayania 3aHSTUA PEKOMEHI0BATh CTYI€HTaM OCHOBHYIO
U JOTIOJIHUTENbHYIO JINTEPATYpPy, a B KOHIIE CeMecTpa AaTh CIUCOK BOMPOCOB JJIs
MOATOTOBKU K 9K3aMEHY.

Ha nepBoM 3aHSTHU 1O JUCHUIUIMHE O0SA3aTEIBHO NMPOUH(POPMUPOBATH CTY-
JIEHTOB O BUJE U (opMe MPOMEXKYTOUHOM aTTECTAllMU MO JUCLUUIUIMHE, CPOKaxX €€

26



MPOBEJCHUS, YCIOBUAX JIOMYCKa K MPOMEXKYTOUYHOM aTTecTalluu, MPUMEHSIEMbIX BU-
JaX TPOMEKYTOYHOTO KOHTPOJISL.

Coo0OpaxkeHus: U peKOMEHJAllMU, MPUBEACHHbIE B M. 9 paboueill mporpaMmsl
JUISl CTYJICHTOB, JTOJKHBI OBITh YETKO CPOPMYIUPOBAHBI U U3JIOKEHBI UMEHHO Tpe-
nojaBaTeyieM Ha JICKIUAX, MPAKTUUECKUX 3aHITUSX U KOHCYJIbTallUSIX.

N3noxeHne TeOpeTUYECKOro MaTepuaia JI0MKHO COMPOBOXKAATHCS UILTIOCTpa-
TUBHBIMHM TIpUMEpPaMU, TIIATEILHO OTOOPAHHBIMH IIpEIojaBaTesieM Tak, YTOObI TeX-
HUYECKHUE TPYAHOCTH U BBIKJIAJIKU MPU PEIICHUU 3a/1aud HE OTBJIEKAIU OT TJIaBHOTO:
OCMBICJICHUS] UJIEU U CyTH MPUMEHsIeMbIX MeTOJ10B. ClielyeT Bcerja ykKa3blBaThb IpH-
MephI MPAKTUYECKOT0 MPUMEHEHUSI PACCMOTPEHHBIX Ha 3aHATUSX ypaBHEHUH U (op-
MYI.

[IpakTHueckue 3aHATHS JOJDKHBI ObITh OPTaHW30BaHbBI MIPEIOaBaTeIeM TaKUM
o0pa3oM, 4TOOBI OCTaBajJOCh BpEMsl HAa MEPUOJUYECKOE BBHITIOTHEHUE CTYACHTaAMHU
HEOOJIBIIONW CaMOCTOSITEILHOM pabOThl B ayJUTOPHUH JJIsI TPOBEPKU YCBOEHHUS U3IIO-
KEHHOT'O MaTepuala.

[IpenogaBarenb, BeAylIUH MPAKTUYECKUE 3aHATHS, JTOJKEH COIIACOBBIBATh
y4eOHO — TEMAaTUYECKUH TUIaH 3aHSATUN C JIEKTOPOM, UCTOJIb30BaTh €AUHYIO0 CUCTEMY
0003HaYeHUH.

[IpenogaBartento cieayeT TOOMBATHCS CHUCTEMATUUYECKOW HENMpephIBHON pado-
Thl CTYJICHTOB B T€UEHHUE CEMECTpPa, HEOOXOAMMO BBISBISATH CHUJIBHBIX CTYJEHTOB U
MPUBJIEKATh UX K HAYYHOU paboTe, K y4acTHIO B Pa3HOTO poja OJMMIHaAaX U KOH-
Kypcax.

CTyneHT IOoMKeH ONIYyIaTh 3aMHTEPECOBAHHOCTh MPENojiaBaTeisi B JOCTHKE-
HUU KOHEYHOI'0 pe3ylibTaTa: B MPUOOPETEeHUU OOYyYaloIUMUCS MPOYHBIX 3HAHUMH,
YMEHHI U BJIaJICHUS] HAKOTUJIEHHON MHpOpMaLUen sl penieHus 3a1ad B npodeccro-
HAJIBHOM JIEATEIbHOCTH.
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Ilpunoscenue 1

CTpykTypa H coep:kaHue TUCHUIIUHBI «MaTeMaTHKa»
10 HAIIPaBJICHUIO TOATOTOBKU

08.05.01 CTpouTebCTBO YHHKAJbHBIX 3JAHUI U COOPYKEHHI

[Ipoduns moaAroTOBKH

CTpouTesbCcTBO BHICOTHBIX H 00JILIIENPOJICTHBIX 3AaHUH M COOPYKEHHU I

Ksamuduxamms
(MuxeHep - CTpOUTEINb)
Ounast popma oOyueHUs

Buabl yueOHo# padoThl,

]
Ne g E g BKJIIOYASl CAMOCTOSITEIbHYI0 | Buabl camocTosiTenbHOM padoTel | PopMbI aT-
w/n Pa3znen S 5 2 padoTy CTYy/1eHTOB, CTYAEHTOB TecTaluu
3| = 3 U TPYAOEMKOCTh B Yacax
J [ II/C | J1a6 | CPC | KCP | K.P. | K.IL | PTP | Pepepar | K/p [ O | 3
IlepBblii cemecTp

Beenenue. Pasgen 1. DiaemeHThI J1H-

HeiHOM aaredpsI .

Marpunpsl 1 onpeaenureny. Onepauuu

HaJ Marpuuamu. TpaHCIIOHHPOBAaHHAS
1.1 | marpuna. Onpenenutenu, ux cBoicrea | 1 1 2 4 +

U BBIYHMCIICHUS.

Buioaua 3adanuiit PI'P Ne 1 no nuneii-

HOUl U 6eKmMOpHOU ajicedpe u aHaau-

mMu4ecKoll 2eomMempuu.

OOparHast MaTpHlla U aJTOPUTM €€ BbI-

yucieHus. Panr marpuuel. [IpuBenenue
| o | MATPHIB! K MaroHaTLHOMY WM Tparme- | ) ) 4

IUEeBUIHOMY BUIYy. MatpuuHas ¢opma
3allMCU CHCTEMbI JIMHEHHBIX anreOpau-
4ECKUX YPaBHEHHUH.




1.3

Pewienve cucreM JIMHEWHBIX YPaBHEHUU
metonoMm Kpamepa, meromom oOpaTHOi
Marpuipl, meronom [aycca. Teopema
Kponekepa — Kanemiu.

1.4

Peuienrie npon3BOJILHBIX CUCTEM JIH-
HEHHBIX YpaBHEHUI MeToaoM [aycca.

1.5

Pa3nen 2. DiieMeHTHI BEKTOPHOI aJI-
re0pbl.

Jlunelinble onepanuu HaJl BEKTOPaMU,
UX cBoMcTBa. JIMHElHHAs 3aBUCUMOCTD U
HE3aBUCUMOCTb BEKTOpPOB. baszuc cu-
CTEMBbI BEKTOpPOB. Pa3znokeHue BeKTopa
o 0asucy.

CkansipHoe, BEKTOPHOE U CMEIIaHHOE
MIPOU3BEJICHUS BEKTOPOB, X CBOICTBA.

1.6

CKaJ'IHpHOG, BCKTOPHOC U CMCHIAHHOC
IMPOU3BCACHUS BCKTOPOB, X CBOICTBA.

1.7

Jlunelinsle npoctpancTBa. basuc. CoO-
CTBEHHbIC 3HAYEHHUS M COOCTBEHHBIE
BEKTOPBI MaTPHULIBI.

CamocrosiTesibHast padora Nel Ha ce-
MHHape

1.8

Pazgen 4. KoMmmiekcHble uYmuciIa M
MHOTOUYWIEHBI.

@dopMbl 3amKcH, ONEpaluu Haja KOM-
IJIEKCHBIMU yuciaamu. @opmyna Myas-
pa. Pa3noxkeHne MHOrowieHa Ha MHO-
xutend. OCHOBHas TeopeMa areOphl.

1.9

Pa3nes 5. DiieMeHTBI MaTeMaTH4e-
CKOr0 aHAJIH32

Hucnosass mnocinenoBaresbHOCTh. Ilpe-
JIeJl YHCIIOBOM IIOCJIEOBATEIIbHOCTU H
ero coiictBa. @ynkuus. [Ipenen ¢yHk-
1uu. OCHOBHBIE TEOPEMBI O TPENENax
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byHKLINN.
Buizaua 3agaauii PI'P Ne 2 no mate-
MaTHYeCKOMY aHaJIN3y.

1.10

IlepBblii 1 BTOpOH 3aMedaTeIbHbIE IIPe-
nenbl. CpaBHEHHE OECKOHEYHO MalbIX U
0EeCKOHEYHO OOJILIINX BEJIWYMH. DKBU-
BaJICHTHbIE OECKOHEYHO MaJble BEJIUYH-
HBI.

10

HenpepbiBHOCTH (yHKLIMI B TOUKE M Ha
npomexyTke, Touku pa3pbiBa QyHKIUH,
uxX Kiaccupukanus. ACHMITOTHI Tpa-
¢uka ¢GyHKIMHM, HUX KIacCUpUKAIMS,
YCIOBHSI ~ CYIIECTBOBAHMSA,  METOMIbI
HaXOK/JICHHUSL.

11

1.12

[IpousBomnas ¢Qynkun. I'eomerpuue-
CKMM M MEXaHUYECKHM CMBICI IPOU3-
BosHOM. [IpaBuna nuddepeHupoBaHus
U (OpMyJIbl BBIUMCIECHUS TPOU3BOJ-
HbIX. Tabnuia npou3BOAHBIX OCHOBHBIX
IEMEHTAPHBIX (PYHKITHIL.

12

1.13

Huddepennuan. [IpousBogusie u aud-
(depeHManbl BhICHIMX MOpsAKoB. [Ipu-
OMDKEHHBIE BBIUMCIEHUS C TOMOIIBIO
g hepeHInanoB.

CamocrosiTesibHast padora Ne2 Ha ce-
MHHape

13

1.14

PackpeiTie HeomnpeneneHHocTed pas-
anyHoro tuna. [Ipasuno Jlonurans.

14

1.15

®opmyna Teinopa. Pasmoxenus oc-
HOBHBIX D3JIEMEHTapHBIX (QYHKUUH 110
dopmyne Maxknopena. IlpubnmxeHnHbie
BBIUMCIICHUSI C TOMOIIBIO  (POpMyIIBI
Tewopa.

15

1.16

OcHoBHBIE TeopeMbl b depeHIraIb-

16
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HOIO  HUCUYHUCIEHUS.  MOHOTOHHOCTb
¢yHkuuu, skcrpemymbl HeoOxonumebie
U JIOCTaTOYHBIC YCIOBUS MOHOTOHHO-
CTH, JIOKAJIBbHOIO 3KcTpeMyma. Hccie-
JIOBaHUE BBIMYKIOCTH rpaduka QyHK-
. Touku meperuba rpaduka (yHk-
VM.

1.17

OOmiast cxema wuccieoBaHUS (PyHKIUH
U rnocTtpoeHusi ee rpaduka. CpoiicTBa
(GyHKUUH, HENpephIBHBIX Ha OTpe3Ke.
Haubonpiiee 1 HauMeHbllee 3HAUYCHUS
(GyHKLIMHU Ha OTpe3Ke.
CamocrosiTesibHast padora Ne3 Ha ce-
MHHape

17

O030pHOE MPAKTUYECKOE 3aHITHE

18

¢0pM(l ammecmauuu

19-20

Bcero yacoB nmo pucuMIJInHe
B MIEPBOM ceMecTpe

18 | 18

72

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Paznen 6. DyHKUMSA HECKOJIbKHX Iie-
peMeHHBIX. [Ipenen u HENpepbIBHOCTS.
OcHOBHBIE  CBOWCTBAa  HENPEPBIBHBIX
¢ynkuuii.  YacTHble  NPOU3BOIHBIE.
[onueit muddepennman.  [Ipousson-
HbI€ CIIO)KHOM (PYHKIIMM HECKOJIBKUX
IIEPEMEHHBIX

YacTtHble npousBoaHbIe U AuddepeHuu-
anbpl  BeICIMX  HopsaakoB. Teopema
[IIBapua.

Boinaua 3apannii PT'P Ne 3 no ¢pynk-
MM HECKOJbKHX NepeMeHHBIX
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2.2

[IpousBonHas no HampasyeHuto. I'paan-
enT. KacarenbHnas x xpusoil. Kacarens-
Has IUIOCKOCTh M HOpMallb K IIOBEPXHO-
ctu. Popmyia Teinopa.

23

OKeTpeMyM (YHKIMM HECKOJIBKHUX Iie-
pemenHbIX. HeoOxomumble U gocTaTou-
HBIE YCJIOBUS SKCTPEMYMa.
CamocrositesibHast padora Ne 4 Ha
ceMHHape

2.4

Paznea 7. UHTerpajbHoe ucUMcIeHHE
[TepBooOpasnas. HeompeneneHHsiit uH-
Terpai u ero cBoiicrBa. Tabnuia mHTE-
rpajoB OT OCHOBHBIX 3JEMEHTapPHBIX
¢yHkuui. MeTon HEmoCpeICTBEHHOIO
VHTETPUPOBAHUSL.

Boinaua 3agannii PI'PNe 4 no unTe-
rPAJbLHOMY MCYHUCICHUI)

2.5

WHTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
NepEeMEHHOM, MOJBEICHUEM II0J 3HAK
middepennunana. Merox MHTErpUpoBa-
HHSI 110 4aCTSIM

2.6

WHrerpupoBanne panyoHalIbHBIX JIPO-
Oell MHTErpUpPOBAHUE HEKOTOPHIX BUOB
UppalMOHAIBHBIX (PYHKITHIL.

2.7

WuTerpupoBanue TPUTOHOMETPUUYECKUX
(byHKUIHUH.

2.8

3amauy, NPUBOASIIME K MOHATHIO OIpe-
JeleHHOro uHrerpana. CpolicTBa ompe-
JeneHHoro uHrerpana. CylliecTBOBaHUE
epBOOOpa3HOM  HempephIBHOM — (DyHK-
mun. @dopmyna Herorona-Jleiibnuna.
3aMeHa EPEMEHHON U MHTETPUPOBAHUE
I10 YaCTsIM B ONPEIEICHHOM UHTErpaie

2.9

HpI/IJ'IO)KeHI/ISI ONpPCACIICHHOI'0O HMHTCIPaA-
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Ja B TEOMETPHUH U MEXaHUKE (BBIUUCIIC-
HUE TUIOMIAJeH MIOCKUX (uryp).

2.10

[Ipunoxxenust onmpeneeHHOr0 HHTErpa-
Ja B TEOMETPHUH U MEXaHUKE (BBIUUCIIEC-
HUE JJTUHBI KpUBOH, 00HEMOB).

10

2.11

HecoGcTBeHHBIE MHTErpaibl MEPBOTO U
BTOPOTO POZA, UX CBOWUCTBA.
CamocrositesibHast padora Ne 5 Ha
ceMHHape

11

2.12

3ajauu, OpUBOAAIIME K TOHITHSIM Kpat-
HbIX W KPUBOJIMHEMHBIX HWHTETPAJOB.
JIBOMHON W TPOWHOW HHTErpasbl, HUX
CcBoOMCTBA. BhIuncieHne OBOMHBIX MHTE-
rpajioB CBEJICHUEM K TOBTOPHBIM.

12

2.13

Paznen 8. «UmciaoBble W (QYHKIHO-
HaJbHBbIe PpsaabD» YucioBele psAabL
CxogumocTth U cymma psiaa. Heobxomu-
MO€ YCJIOBHUE CXOIUMOCTH. JlercTBUS C
psnamu. CBOWCTBA 4YMCIIOBBIX PSIOB.
3HAKOIIOJIOKUTENbHBIE Psiibl. I'apMoHHU-
yeckui psan. lIlpusHaku cpaBHeHUsA

Boinaua saganuii PI'P Ne 5 no psigam

13

2.14

HccnenoBanne CXOAMMOCTH  IOJIOXKH-
TEJNBHBIX psiioB: nmpusHaku JlamamOepa,
Ko, narerpansusiii npusHak Komn.

14

2.15

3Hakouepenyommuecs psanbl. [Ipusnak
JleiiOHuma. AOCONIOTHasT M YCJIOBHas
CXOJIMMOCTh 3HAKOIIEPEMEHHBIX PS/IOB.
O06o6mennbie mpu3Haku Jlamambepa u
Ko

15

2.16

Crenennsle psapl U Ux coictBa. Teo-
pema AGensa. HHTepBan u paguyc cxo-
mumocTd. [luddepenunpoBanue U uHTe-
I'PUPOBAHUE CTENIEHHBIX PSJIOB.

16
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2.17

Paner Teinopa u Makiiopena. YcioBue
paznoxumoctu ¢pyHkuuu B psan Teitnopa
PaznoxxeHre HEKOTOPHIX (PYHKIUIA B psif
Tewnopa. IIpuMeHeHne CTENEHHBIX Ps-
JIOB B IPUOJINKEHHBIX BBIYMCICHUSX.
CamocrositesibHast padora Ne 6 Ha
ceMHHape

17

O030pHOE MMPAKTUYECKOE 3aHITHE

18

dopma arTecTaluu

19-21

Bcero yacoB nmo pucuMIJinHe
BO BTOPOM ceMecTpe.

18 | 54

36

PI'P

cam.
pab.

Tpernii cemecTp

3.1

Pa3znen 9. O0bikHOBeHHBbIE TUdde-
PeHIHAIbHbIE YPABHEHUSI

OCHOBHBIE TIOHATUS  OOBIKHOBEHHBIX
middepeHInanbHbIX YpaBHEHUN (1.y.)
nepBoro mnopsaka. 3azada Komwm, teo-
peMa CyIIeCTBOBaHUS M EIUHCTBEHHO-
ctu ee peuieHuss [lonstus obmero u
YaCTHOT'O pelIeHUi, 00IIero u YacTHOro
uHTErpajgoB. [‘eomerpuueckuii cMmbICH
oOmero uHTerpana a.y 1l-ro mopska

3.2

Pemenne a.y. mepBoro mopsiika ¢ pas-
NENIEHHBIMU U Pa3JIeISIFOIIMMUCS TIepe-
MEHHBIMU

Boigaua 3aganuii PI'P Ne 6 no 0.y.

3.3

.OIHOpOJIHbIE J.y. W NPUBOJALIUECS K
HUM.

3.4

JIuHeHbIe A.y. IepBOro NopsaKa u
ypaBHeHus bepnyum Merton Bapuanuu
IIPOU3BOJILHON TOCTOSIHHOW, METOJT
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npousBeneHul bepHyuim.

3.5

Pemienue ypaBHeHU# B MONHBIX audde-
peHLuanax
CamocrositesibHast padora Ne7 B
ayIuTOpPHHU

3.6

Juddepenunanbaple  ypaBHEHHs BBIC-
mUX MOpaaKkoB. OCHOBHBIE MOHSATHS.
[TocranoBka 3amaun Komm, kpaeBoit 3a-
Jayu. YpaBHEHHMs, JOIyCKArolue UHTe-
IPUPOBAHUE METOAOM IOHIKEHHS IO-
psaka

3.7

WHrerpupoBanue A.y. n —TO MOPSIKA.
METOJIOM MOHMKEHMSI TOPSLIKA

3.8

JIuHeHbIe OMHOPOAHBIE A.y. N —TO MO-
psanka. TeopemMa o CTpyKType o0OIIero
pELICHUS JIMHENHBIX OJHOPOIHBIX JI.Y. N
—ro nopsaka. [loctpoenue QyHmamen-
TQJIbHOM CHUCTEMBI PELICHUM JI ypaB-
HEHUI ¢ MOCTOSHHBIMU KO3 duiinenra-
MH. XapaKTepUCTHUYECKOE YPABHECHHUE.

3.9

Penienne TMHEWHBIX OJTHOPOIHBIX J1.y. N
—T0 TOpsiIKa ¢ TMOCTOSHHBIMU K03 du-
[UeHTaMu. BuJ YacTHBIX peuieHui of-
HOPOJHOTO YpaBHEHHsS B 3aBUCUMOCTH
OT BUJA KOpPHEH XapaKTepUCTHUYECKOIO
ypaBHEHHUSI

3.10

JIuHeliHbIE HEOQHOPOAHBIE 1.Y. N-TO IO0-
psnka. Teopema o cTpykType oOliero
pewmenus. Metox noabopa YacTHOrO
peleHus s pa3IMYHbIX CIIELUAIBHBIX
BHJIOB IIPAaBOM YACTH.

10

3.11

Pemienne nuHEMHBIX HCOAHOPOJAHBIX
A.y. n-TO mnopsajaka ¢ nNOCTOAHHBIMU KO-
3(1)(1)I/ILII/I€HT3.MI/I C HCIIOJIB30BaHHEM MC-

11
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TOJAa noz[60pa JaCTHOI'O PCIICHUL.

3.12

JInHeHbIE HEOJHOPOIHBIE [1.y. BTOPOrO
HOpsi/IKa C TIOCTOSIHHBIMU KO3 duiinen-
TaMH C IPOU3BOJIBHOW HENPEPBIBHOU
[IpaBOM 4acTer0. MeTox Bapuanuu Ipo-
M3BOJIbHBIX MIOCTOSIHHBIX
CamocrositesibHast pabdora Ne 8 B
ayIuTOpUH

12

3.13

KpaeBble 3ajJa4dd. 3ajadd Ha COOCTBEH-
HBIC 3BHAYCHUA

13

3.14

Juddepenunanbaple ypaBHEHUsT € Tie-
PEMEHHBIMU KOX(pPHUIMEHTaMH. YpaB-
HeHue Oinepa. MHTerpupoBanue mero-
JIOM CTETIEHHBIX PSI0B.

14

3.15

[IpuMeHeHNe CTENeHHBIX PSIOB C He-
OTpesieIeHHbIMU KO3 GHUIIMEHTaMH, psi-
na Telmopa K MHTETPUPOBAHUIO I.Y. C
nepeMEeHHBIMH KO3 PHUIIMEHTaMH

15

3.16

Cuctembl OOBIKHOBEHHBIX U depen-
UABbHBIX ypaBHeHHH. OCHOBHBIE TO-
HATHs. PelieHne HOPMalbHBIX CHUCTEM
JUHEWHBIX AuddepeHInanbHbIX ypaB-
HEHHMI METOZOM MCKJIIOUCHHUS.

16

3.17

Pemienue nMHEWHBIX OJHOPOAHBIX CH-
cteM nuddepeHInaTbHbIX ypaBHEHUN
MmeToaoM Ditiepa. BekoBoe ypaBHeHHE

17

3.18

O030pHOE MpaKTUYECKOE 3aHATHE I10
b depeHInaIbHbIM YPAaBHEHUSIM

18

(Dopma ammecmauuu

19-20

Bcero yacoB nmo pucuuMIJInHe
B TpeThbeM ceMecTpe.

18 | 54

36

PI'P

caMm
pa6

YerBepThlil ceMecTp
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4.1

Pa3nen 11. Teopusi BeposiTHOCTE#
BBenenue. DneMeHTh KOMOMHATOPUKH.
Boigaua 3aganusg PI'P Ne 7 mo Teo-
DU BePOATHOCTEH

4.2

OcHOBHBIC TIOHATUS TEOPUU BEPOSTHO-
cteil. CnyuaiiHble COOBITHS, UX THIIBL
Kiaccuueckoe u craTucTHUECKOE Ompe-
NENIEHUs BEPOSITHOCTU, WX CBOMCTBA.
HenocpencTBeHHblil ocyeT BEpOSTHO-
CTH Ha OCHOBE KJIACCUYECKOTO OIlperie-
nenus. ['eomerpuueckas BEpOSTHOCTb.
3anaua broddona.

4.3

Anrebpa coObITuil. 3aBHCHUMBIE U He3a-
BUCUMBIE COOBITHS. YCJIOBHAsi BEpOST-
HOCTh. OCHOBHBIE TEOPEMBbI TEOPHU Be-
POSITHOCTEM.

4.4

dopmyna 1oJHON BeposTHOCTH. Dop-
MyJibl belieca.

4.5

®opmyna beprynm, TokanbHas U UHTE-
rpanpHas Teopemsl Jlamaca.

4.6

CrnyuaiiHple BEIMYMHBI, UX THUIIbI, TOHS-
THE 3aKOHA PaCHpENENICHUs CIy4aiHOMN
BeIM4MHbIL. OCHOBHBIE 3aKOHBI pacrpe-
JICJICHUs] JUCKPETHOW CIIy4aliHOW BEJIM-
YUHBI (TUIEPreoMeTpUUYECKIii, OMHOMU-
aNbHbIU, pacupenenenue [lyaccona).

4.7

UucnoBble XapaKTEPUCTUKU JTHCKPET-
HBIX CIIyYalHbIX BEJIWYMH. MaremaTtu-
YECKOE 0KUJAHUE U JUCIIEPCHS CIy4yau-
HbIX BEJIMYHMH, HUX BEPOATHOCTHBIN
CMBICJI M CBOMCTBA.

4.8

HemnpeppiBHast ciydaiiHass BeIWYMHA.
WnterpanpHas (yHKIMS pacmpenene-
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Hud. [InotHOCTE BeposTHOCTEW. Mare-
MAaTU4YeCKOe OXUIAHUE U JUCHEepCUs
HENIPEPBIBHOM CIIy4YalHOW BEJIMYMHBI.

4.9

OcHOBHBIE 3aKOHBI PACIpENEICHUs He-
NPEPHIBHBIX CIyYailHBIX BEJIMYUH (paB-
HOMEpPHBIM, NOKa3aTeNbHBIM, HOpMaJlb-
HBIN).

CamocrositesibHast padora Ne 9 Ha
ceMHHape

4.10

[IpenenbHble TEOPEMBI TEOPUH BEPOAT-
Hocteil. Teopema YeObimeBa. Teopema
bepnynnu. llentpanbHas mnpenenbHas
TeopeMa.

10

4.11

Pazgen 12. MaremaTrndeckasi CTaTH-
CTHKA

Ocnosuvle 3a0a4u  MamemMamu4eckou
cmamucmuxu.  BvlOopounsili  Memoo.
T'enepanvuas cogoKynHocms u 6b100pKa.
Tunwet 6vio0pok. Cmamucmuyeckoe pac-
npedenenue 6vibopku. Ilocmpoenue sm-
nupuyeckol @yHKyuu pacnpeoeieHus
8b100pKU, NONUCOHA U 2UCTOSPAMMbL
OMHOCUMENbHBIX YACHON.

Boizaua 3aganusa PI'P Ne 8 mo mare-
MATHY€ECKOIi CTATHCTHKE

11

4.12

Toueunvie oyenku napamempos pacnpe-
Oenenus. Hecmewennvie, sghpexmusHuie
u cocmosimenbHule oyenku. Boibopounas
cpeonss. Bvibopounas u ucnpasnennas
oucnepcuu. Ynpowennvie memoowl pac-
yema Cmamucmu4ecKux Xapaxkmepu-
CMUK 8b100pKU

12

4.13

HHmepeaﬂbele OYEHKU. ﬂOGqumeﬂb-
Hblll unmepedain 0Nl MAMeMamuyecKo2o

13
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0JCUOAHUSL NPU U3BECMHOM — CPEOHeM
K8A0pamu4eckomM OmKIOHEeHUU.

4.14

Pacnpeoenenue Cmowrodoenma. [losepu-
menbHblll UHmMep8an O/ 8blOOPOUHOU
cpeonell Npu HeUu38eCMHOM CpeoHeM
keaopamudeckom omkioHenuu. Cuyuau
Manoul blOOPKU

14

4.15

Ilposepka npagsdonodobus cmamucmu-
yeckux eunomes. Ilonamus cmamucmu-
yeckoll 2unomesvl, OWUOOK NEpP8o2o U
8MOp0o20 pooa, YPOGHA 3HAYUMOCHU,
CMAamucmuyecKko20 Kpumepus, Kpumu-
yeckoll obnacmu, 06aacmMuU NPUHAMUSL
eunomesvl. Kpumepuii y° Iupcona.
Ilposepka cunomesvl 0 HOPMANLHOM 3a-
KOHe pacnpedeneHusl.

15

4.16

Dnemenmul KOppenrAYUoOHHO20 U pezpec-
cuonnozo ananuza. Onpedenenue napa-
Mempo8 JIUHEUHOU cpedHeKkeaopamuye-
CKOlUL pezpeccuul MemooOM HAUMEHbULUX
K8a0pamoa.

16

4.17

Onpedenenue 6b100pOUHBIX KOIDPuyu-
eHMOo8 KOppenayuu u pezpeccuu, memo-
OuKka nocmpoeHusl JUHEUHOU CcpeoHe-
K8aopamuueckou pecpeccuu
CamocrositesibHast padora Ne 10 Ha
ceMHHape

17

O030pHOE MPAKTUYECKOE 3aHITHE

18

¢0thl ammecmauuu

19-21

Bcero 4yacoB no AMCHMILIMHE B YeT-
BEPTOM CEMeECTPpE

18

18

72

PI'P

caMm
pa6

Bcero yacoB no qucuMIJIMHE HA Mep-
BOM H BTOPOM Kypcax

72

144

216

PI'P

10
caMm
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[Ipunoxenue 2

MUHUACTEPCTBO HAYKU U BBICLIIET'O OBPA3OBAHUS
POCCUICKOI ®EJIEPALIUU

OEJIEPAJIBHOE I'OCYAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE

YYPEX/IEHUE BbICHIEI'O ObPA3OBAHIA

«MOCKOBCKUM NOJIUTEXHUUYECKU YHUBEPCUTET»

(MOCKOBCKHH MOJUTEX)

HaHpaBJ'IeHI/Ie IIOATOTOBKH

08.05.01 «CTPOUTEJbCTBO YHUKAJIBHBIX 3JAHUI U COOPYKEHUMN»

Coermanusarust Ne 1

«CTpouTeIbCTBO BHICOTHBIX U 00/IbIICNPOJIETHBIX 3JAHUI H COOPYAKEHHIT»

KBanmuduxanus (cTeneHs) BbITYCKHUKA!
HNu:xenep-cTrpoureinb

dopma o0yueHus
Ounasn

Kad)ezma «MaTteMaTHKay

OOHJA OHEHOYHbLIX CPEACTB

o JMCIUIIJIMHE

MareMaTuka

Cocras: 1. [IacnopTt ¢)oHIa OLIEHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEACTB:
- JK3aMeHAIMOHHbIE OHJIeThI

- KomniekTsl 3aganuii 118 KOHTPOJIBHBIX padoT
- KommiekT BonpocoB

- KomMiuiekT 3axannii 1711 BbINOJIHECHHSA
pacdyeTHO-rpaguYecKux pador

CocraBuren:
noi., k.¢.-m.H. Koran E.A.
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Mocksa, 2019 rog
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Tabnuua 1

NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMNETEHLWUN

«MaTeMaTHKa»

®I'OC BO 08.05.01 «CTpouTeJbCTBO YHUKAJBHBIX 3JaHUH M COOPYKeHUID)
Crnennanuzanus Ne 1 «CTpouTeJibCTBO BHICOTHBIX H 00JIbIIENPOJICTHBIX 31AHUI H COOPYKEHHID)

B nporiecce ocBoeHus JaHHON AUCHUILTMHBI CTYASHT (OPMUPYET U JEMOHCTPUPYET CICAYIOMIHE
o0menpodeccuoHaTIbHbIE KOMIETECHIIHN:

KOMIIETEHIIHN IlepeyeHb KOMIIOHEHTOB TexHoJsorus dopma Crenenu ypoBHeil 0CBOCHUS
HUHIEKC | @OPMYJIHUPOBKA (popMHupoOBaHHA | OLIEHOYHOIO0 | KOMIIETEHLUHA
KOMIIeTCHIM I cpeacrBa**
OIIK-6 UCIIOJIb30BAHUEM OC- | 3HATh: nekuus, camocro- | YO ba3oBblii ypoBeHb
HOBHBIX 3aKOHOB €CTe- | OCHOBOIOJIAralolue TEOpeTu- | steibHas padora, | PI'P -BJIa/IeeT HaBbIKaMH pabOoThI ¢ OC-
CTBEHHOHAYYHBIX JIUC- | UECKHE IIOJIOKEHMSI, IIpeNy- | CEMMHAPCKUE 3a- HOBHBIMHU NOHSTHUSIMU U METOJaMU B

UIUIMH B Tpodeccuo-
HaJIbHON JeATeNbHOCTH,
NPUMEHEHHEM METOJIOB
MaTeMaTu4ecKoro aHa-
JHM3a U MaTeMaTU4ecKo-
ro  (KOMIBIOTEPHOIO)
MOJICIIUPOBAHUs, Teope-
TUYECKOTO U D3KCIIEepU-
MEHTAJIBHOTO  HCCIE0-
BaHHS

CMOTpEHHBIE IPOrpaMMON AHC-
LUIUIMHBI, POJb U 3HAYEHHUE OC-
HOBHBIX 3aKOHOB €CTECTBEHHO-
HaYYHBIX JUCUUIUINH

yMeTh:

MCIIOJIb30BaTh OCHOBHBIE 3aKO-
Hbl €CTECTBEHHOHAYYHBIX JIHC-
IUIUIMH B MPO(ecCHOHANbHOM
JESATENBHOCTH, YMETh IpUMe-
HATb METOJIbl MaTEMaTHUYECKOT O
aHamM3a W MaTeMaTHYeCKOro
(KOMITBIOTEPHOT0) ~ MOJEIUPO-
BaHUsA, TEOPETUYECKOTO U IKC-
NEPUMEHTAJIBHOIO HMCCIIEA0BA-
HUS

BJIAJIeTh:

CIOCOOHOCTBIO  HCIIOJB30BaTh

HATUA

paMKax JAUCIUTUIAHBL;
-BJIJICET PA3IUYHBIMH CIIOCOOAMHU
cbopa, 06pabOTKH U IPUMEHEHUS
MaTeMaTUYeCKOW WH(POPMAIIUH;

IToBBINIEHHBIH YPOBEHD

cBOOOJTHO BJIa/Ie€T METOJaMH MaTe-
MAaTH4YECKOIr0 aHaIN3a U MOJEIUPO-
BAaHMs, BEPOSATHOCTHO-
CTaTUCTUYECKUMU METOAaMH, CIIOCO-
O€H TBOpPYECKU NPUBJICYb K MPH-
KJIAJ(HBIM 3aJ]a4aM IOBBIILIEHHON
CJIO)KHOCTH COOTBETCTBYIOIIUH (Pu-
3MKO-MaTEeMaTUYECKUN arrapar
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OCHOBHBIE 3aKOHBI E€CTECTBEH-
HOHAYYHBIX JUCHUIUIMH, TPHU-
MEHSTh METOABl MaTeMaTh4e-
CKOTO aHanu3a M MareMaThu4e-
CKOTO (KOMITBIOTEPHOTO) MOJIE-
JUPOBAHUsS, TEOPETUYECKOTO H
9KCIEPUMEHTAIBHOTO HCCIIENI0-

BaHUS B MNPO(ecCHOHAIBHOM
JeSATEeIIbHOCTH
OIIK-7 CHOCOOHOCTBIO BBISIBUTH | 3HATh: nekuus, camocro- | YO ba3oBblii ypoBeHb
€CTECTBEHHOHAYYHYO OCHOBHBIEC 3aKOHBI €CTECTBEH- | ATenbHas padota, | T -BJIa/IeeT HaBbIKaMH pabOoThI ¢ OC-
CYILIHOCTb npo6seM, | HOHAYYHbIX JUCHMIUIMH W Me- | ceMuHapckue 3a- | KP HOBHBIMU IIOHATUSIMU U METOJAMU B
BO3HHUKAIOIIUX B XOJI€ | TOABI anredpsl M MaTeMmaruye- | HATUS 9b paMKax IUCLUILIHBI;

npodeccuoHaIbHON  Jie-
ATEIbHOCTH, IPHUBIICYb
UX JUIS pelIeHUs] COOT-
BETCTBYIOUIMH  (pu3HKO-
MaTeMaTHYeCKUi arra-
par

CKOro aHanuza, audgepeHu-
QIbHBIX YpPaBHEHUH, TEOPHH
BEPOSTHOCTEW W MaremaThye-
CKOW CTaTUCTHUKHU

yMeThb:

BBISIBUTH €CTECTBEHHOHAYUHYIO
CYIIHOCTh TpOOJEeM, BO3HHKA-
IOIIMX B X0Jie MpOodecCHoHab-
HOU JIeSTEITbHOCTH, IPHUBIICYD
UX U pelIeHus COOTBETCTBY-
IOLIU I duzuko-
MaTeMaTU4eCKUi anmapar
BJIA/IETh:

CIOCOOHOCTBIO BBISIBUTH €CTe-
CTBEHHOHAYYHYI0  CYIIHOCTb
npo0seM, BO3HUKAIOIIUX B XO-
ne mpodeccuoHambHOW  jIes-
TENBHOCTH, TPUBJICYD WX JUIS
pelieHus]  COOTBETCTBYIOIIUI
¢u3uKO-MaTeMaTHUECKUN  ar-

-BJIQJICET PA3IUYHBIMH CIIOCOOAMHU
cbopa, 06paboOTKK U IPUMEHEHUS
MaTeMaTUYeCKOW WH(POPMAIINH;

IToBBINIEHHBIH YPOBEHD

cBOOOJTHO BJIa/IeeT METOJaMH JIMHEH-
HOU anreOpbl, MATEMAaTHYECKOTO
aHanu3a, Teopun TuddepeHIraIb-
HBIX YpPaBHEHUH, BEPOSTHOCTHO-
CTaTUCTUYECKUMHU METOJIaMU, CIIOCO-
O€H TBOpPYECKU NPUBJICYb K MPH-
KJIJIHBIM 3aJja4aM MOBBIIIEHHON
CJIO)KHOCTH COOTBETCTBYIOIIUH (Pu-
3UKO-MaTEMaTUYECKUN amnmnapar
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| | nmapar

**_ Cokparienust popM OLEHOUHBIX CPEJCTB CM. B MpriokeHuu 2 k PII.
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Hepeqeﬂb OICHOYHBIX CPEACTB IO JUCHUMIIIMHE

«MaTeMaTHuKa »

Tab6muma 2
HanmenoBanue IIpencrasnenue oue-
Ne KpaTkas xapakrepucTuKa OLEHOYHOTO
OLIEHOYHOTI'O Cpel- HOYHOT'O CPEJCTBA B
n/n CpeacTBa
CTBa DPOC
1 KonTponsnas (ca- CpencTBo NMpoBEpKH YMEHMH NpUMeEHATh | Komruiekr kon-
MOCTOSITEIbHAS) IIOJIyYE€HHBIE 3HAHUS AJI PELIEHUS 3a7ad | TPOJIbHBIX 3a/laHui
pabota OIIPEAETIEHHOTO THUIA 10 TEME WJIM pa3Ae- | MO BapuaHTaM
(KP) 1y

2 | PacuerHo-
rpaduyeckas pa-
6ota

(PT'P)

CpencTtBo mpOBEpKH YMEHUN IPUMEHATH
IIOJIyYE€HHBIE 3HaHMS 110 3apaHee ONpese-
JIEHHOW METOJMKE JUIsl pElICHHs 3a]ad
WIM 33JaHUi 10 MOIYJII0 WU JIUCIH-
IUIMHE B LIEJIOM.

Kommiexkr  3amanwuii
JUTSL BBITIOJIHEHUS
pacyeTHo-

rpagudeckoit paboTbl

YcTHBIR onpoc

CpC,Z[CTBO KOHTPOJIA, OPraHU30BaAHHOC KaK
CricnyajibHas 6606[{3 neaarorndcCKoro
pa6OTHI/IKa C O6yanOH_[I/IMC$I Ha TCEMBI,

Bormpocs! 1o

3 cobecel0OBaHUE, | CBS3aHHBIC C M3Y4aeMOH TUCHUILTUHOM, U TemMam/pazaenam
(YO) paccuyMTaHHOE Ha BBIACHEHHE O0beMa JUCLUIIIIUHBL
3HaHUN 00y4Yaromerocs Mo OonpeaeaeHHO-
My paszzeny, TeMe, mpodsiemMe U T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUH,
4 Tect [I03BOJIAOILIAs aBTOMAaTU3UPO- @DoHJ TECTOBBIX
(T) BaTh IPOLEAYPY U3MEpPEHUsS YPOBHS 3Ha- 3alaHuI
HUH 1 yMEHUH 00yyaromerocs.
5 | Ox3ameHanuonHble | CpeacTBO NMPOBEPKM 3HAHWM, YMEHUH, | DK3aMEHALlMOHHBIE
OueThb HaBBIKOB. MOXeT BKIIOYaTh KOMIUIEKC | OMJIETHI.
(Ob) TEOPETUYECKUX BOIIPOCOB, 3aJad, IIPakTU- | buiiersl k 3auery.

bunerts! k 3a4CTy

YeCKUX 3aJIaHUH.

IITkama oneHUBaHUS U
npoueaypa MnpUMeEHe-
HUS.

[TpomexyTouHas arTe-
cranus (ITA)

Ok3ameH ()
3auer (3)

1) yerno (Y)
2) nucsmenHo (IT)

Od¢opmiieHne 1 oNMCaHUE OLIEHOYHBIX CPEACTB

1. busersl K 3a4eTy

1.1. Ha3nauenue: HCHOJ’IL?)yIOTC}I UL TPOBCACHUA HpOMC)KyTO‘IHOI‘;I aTTCCTallMM I10 JUCHUIITINHEC

"Maremartuka".

1.2. PermamenT 3adera: - BpeMH Ha IMOATr0TOBKY TE€3UCOB OTBCTOB - 10 45 muH.

1.3. Ixana olileHUBaHUA:

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.

«3a4TeHo0» - eCJIM BBIINOJHEHEI BCE BU/JIBI yqe6H0171 pa6OTLI, npeaAyCMOTPCHHBIC y‘Ie6HLIM IIJIAaHOM.
CTy,Z[eHT ACMOHCTPUPYCT COOTBCTCTBHUC 3HaHPII>i, yMeHHfI, HaBBIKOB, OIICPUPYCT HpI/IO6peTeHHLIMI/I
3HAHUSAMH, YMCHUAMU, HABBIKAMU, IPUMCHACT UX B CUTYyaAllUAX MOBBIIIEHHOMN CIIOKHOCTH. HpI/I
9TOM MOI'yT OBITh AOIIYIICHBI HC3HAYHUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHHA IIPU aHAJIUTH-
YCCKUX OIICpalusax, IepCHOCE 3HAHUM U yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYallUU.




«He 3a4TeHO0» - eclii HE BBIOJHEH OJMH WM Oosiee BUIOB Y4eOHOM paboThl, MpelyCMOTPEHHBIX
yueOHbIM TIaHOM. CTYJIEHT IEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWM, YMEHUH, HABBIKOB,
JIOIYCKAIOTCS 3HAYUTEIbHBIE OIINOKH, MPOSIBIISICTCS OTCYTCTBUE 3HAHWM, YMEHUH, HABBIKOB 110 Psi-
Ny TIOKa3aTelied, CTYACHT UCIIBITHIBAET 3HAUUTEIIbHbBIE 3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSIMHU
1 YMEHMSIMU [IPU UX IIEPEHOCE HAa HOBBIE CUTYallUH.

1.4. KomIuiekTel OWUJIETOB K 3a4e€Ty BKIIIOYAIOT IO KaXJIOMYy pazzaeny 25-30 6uneToB (XpaHsTCs B
LEHTPE MaTeMaTHYECKOr0 00pa30BaHus).

2. JK3aMeHAIlMOHHBbIE OWJIeThI
(o151 onenku komnerenunu OIIK-2)

2.1. Haznauenue: Ucnonb3ytoTcs Ui MpoBeieHus: mpomMexxyTouHoi arrectanmu (ITA) mo aucuu-
mauHe "MaremaTtuka'".
2.2. PernameHT 3x3aMeHa: - Bpemsi Ha mOArOTOBKY T€3MCOB OTBETOB - J10 45 MUH.
- Cnoco® KOHTPOJIS: YCTHBIE OTBETHI.

2.3. lllkana oueHUBaHUsA:
"OTAUYHO'" - €CJIM CTYJCHT TTTyOOKO M MPOYHO OCBOMJI BECh MaTepUal MPOrpaMMbl O0yUEHUs, UC-
YEepIbIBAIONIE, MOCIEA0BATENIBHO, TPAMOTHO U JIOTUUECKH CTPOMHO €ro M3JIaraeT, He 3aTpyAHSIeTCs
C OTBETOM TpU U3MEHEHHMH 3aJlaHusl, CBOOOJHO CIPABIIACTCS C 33Ja4aMU U MPAKTUYSCKUMU 3aja-
HUSMHU, TPABUILHO 0OOCHOBBIBAET MIPUHATHIE PEIICHUS.
"Xopomo'"- ecinu CTyJEHT TBEPAO 3HAET MPOrPaMMHBIA MaTepuai, PaMOTHO U MO CYLIECTBY €ro
M3Jlaraer, He JOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, BIA/ICET HEOOXOAUMBI-
MU YMEHHUSMH U HaBBIKAMU IIPH BBIMOJHEHUU MTPAKTUUECKUX 3aJaHUH.
"Y10BIeTBOPUTEIbHO'" - €ClIi CTYACHT OCBOMJI TOJILKO OCHOBHOW Marepuai MpOorpaMmbl, HO HE
3HA€T OTHENBHBIX TEM, JOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO TMpaBUJIbHBIE (OPMYIUPOBKH,
HapyllaeT MOCJIEe0BATENbHOCTh U3JIOKEHUSI MPOrPAMMHOI0 Marepuaia U HCHBITHIBAET 3aTpyJIHE-
HUS B BBIMIOJIHEHUHU TPAKTUYECKUX 3a/IaHUM.
"Heyn0BJ1eTBOPUTEIBHO' - €CIIU CTY/JCHT HE 3HAET 3HAUUTEIBLHON YaCTH MPOTPAMMHOI0O MaTepHu-
aya, OMyCKaeT CepbE3HbIE OMMOKU, C OONBIIMMHU 3aTPYAHCHUSIMHU BBITIOIHSIET IPAKTUYECKHUE 3a/1a-
HUSL.

Kaxxnoe 3amanmne sx3aMeHAIIMOHHOTO OMjleTa OlleHUBaeTcs OTAeabHO. O01el OlleHKOH sSBIS-
€TCsl Cpe/IHee 3HAaUCHHUE, OKPYIIIEHHOE J0 LEJI0ro 3HaYEHUsI.
2.4. KoMIIIEKTHI 2K3aMEHAIMOHHBIX OMIIETOB BKJIFOYAET MO KaKaoMy pazneny 25-30 Ouneros
(XpaHsTCS B IEHTPE MAaTEMaTHYECKOTO0 0Opa30BaHMUS).
TunoBble BApHAHTHI OWJIETOB MPUJIATAKOTCS.

MUHUCTEPCTBO HAYKU U BBICIIEI'O OFPASOBAHIS
POCCUMCKOU ®EJEPALINU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJ)KETHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICIIEI'O OFPA3OBAHUSA
«MOCKOBCKHI MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWM IMOJINTEX)

DaxynpTeT 0A30BBIX KOMIICTCHIIHIH, kadenpa «MartemaTukay
Jucuummuaa «MaTtemaTuka

O6pazoBarenbhas nporpamma 08.05.01— «CTpouTenbcTBO BEICOTHBIX U OOJBIIETPOIETHBIX
3IaHUU U COOPYKEHUN»
Kypc 1, cemectp 1

SK3AMEHAIIMOHHBII BUJIET

1. OmnpenenuTeny U UX CBOKMCTBA.
2. YucnoBas moClIeI0OBATENbHOCTb U €€ MPEJIE.
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1 2 -1 2
3. PemmuTh MaTpuuHOE ypaBHEHME XB=A,€CIU A= , 1) B= 0 1"

4. Haiitu yroa Mexy BekTtopamu a =(1,-2,-2) u b= (2,0,1).

. . t 21
5. Haiitu nponsBoaHy0 QYHKIUH, 33IaHHOH MApaMETPUIECKH X = 5 YT
+ +1
o Y 2
6. Haiitu npenen pyHkimu lim Y2 ¥2%
x—>-1 x+1

7. Haiigure skcTpeMyMbl QYHKIMA — y = x” —2x7.

VYTBep:keHo Ha 3aceqanuu Kadeapsl «Matematuka» « 20 » urons 2019 r., mporokon Ne 11

3aB. kadenpoii I'.C. XKyxkona / /

MUHHUCTEPCTBO HAYKU U BBICIIEI'O OFPASOBAHINS
POCCUMCKOU ®EJEPALINU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICIIEI'O OFPA3OBAHUSA
«MOCKOBCKHUI MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWM IMOJINTEX)

®DaxynpTeT 0A30BBIX KOMIICTCHIIHIH, kadenpa «MatemaTukay»
Jucuummuaa «MaTtemaTuka

O6pazoBarenbhas nporpamma 08.05.01— «CTpouTenbcTBO BEICOTHBIX M OOJBIIETPOIETHBIX
3IaHUU U COOPYKEHUN»
Kypc 1, cemectp 1

SK3AMEHAIIMOHHBII BUJIET

Jluneitnas komOuHaius BekTopoB. baszuc. KoopauHaTtel BeKTopa.

. duddepenmupyemocts, nuddepeninan, reoMeTpruueckuil cMbICH auddepeHnuana.

X +2x, =-1

2x,-3x, =12°

[Tokazate, 4to BEeKTOpHl m =(1,-1,2), 7 =(2,0,3), p=(-2,—1,1) 0O6pa3yroT 6a3uc B MPOCTPAHCTBE.
IIpsiMas /, IPOXOIUT Yepe3 TOUKY A(4;5) mapajljiesbHO BEKTOPY ¢ =(1,3). IIpsamas [, mpoxoaur
4yepes3 TOUKY B(6;4) NMEepIEeHIUKYIISIPHO BEKTOPY 7 =(—2,3). HaliTu TOuKy nepecedeHus mpsmbIX.

N —

W

Pemmte cucreMy METOA0M 0OpaTHON MaTPUILIBI {

w oA

2n-1 2n
. -2
6. BLILII/ICJ'H/ITL Hpe[[eJI IIOCJICAOBATCIILHOCTHU lim

N0 22n+1+52n+2 :

7. Haiigute skcTpeMyM GyHKIHH y =+/x ++/6—x.
VYTBep:xkeHo Ha 3acenanuu Kadeapsl «Matemaruka» « 20 » urons 2019 r., mporokon Ne 11

3aB. kadenpoii I'.C. XKyxkona / /

MUHHUCTEPCTBO HAYKU U BBICIIEI'O OFPASOBAHIS
POCCUMCKOU ®EJEPALINU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJ)KETHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICIIEI'O OFPA3OBAHUSA
«MOCKOBCKHUH MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWM IMOJINTEX)

®DaxynpTeT 0A30BBIX KOMIICTCHIIHIH, kadenpa «MatemaTukay»
Jucuummuaa «MaTtemaTuka

O6pazoBarenbras nporpamma 08.05.01— «CTpouTenbcTBO BEICOTHBIX U OOJBIIETPOIETHBIX
3IaHUU U COOPYKEHUN»
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Kypc 1, cemectp 2
IK3aMeHAIMOHHBIN OnmeT Ne 1

1. TlepBooOpa3sHasi, HeonpeaeIeHHbIH nHTErpai. Tabnuia OCHOBHBIX HHTETPAJIOB.
dx

Y5-x+/5-x

2. BpluucCIUTH HEONPEAEIEHHBIA HHTETPA _[

7.6

3. BbIUuCIUTH ONpeesieHHbIN HHTEeTpal _[3 sin” x cos xdx .
0

4, yKa)KI/ITe, KaKOl M3 HeCOOCTBEHHBIX HUHTCT'PAJIOB ABJIACTCA CXOAAIIUMCSH

_[\/;dx, _[x%dx, _[\/ xdx.
1 1 1
5. Haiitu yacTHBIE NPOU3BOHBIE BTOPOTO MOPsAAKA GYHKIUH z = cos(x’ —2XV), yOeauThCs, 9To

"o___n
Zy =2,
VYT1Bep:xeHo Ha 3aceqanuu Kadeapsl «Matemaruka» « 20 » utons 2019 r., mporokon Ne 11

3aB. kadenpoii I'.C. XKyxkona / /

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OFPA3OBAHNS
POCCUNCKOU ®EJEPALINU
®EJIEPAJILHOE 'OCYJIAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICILIETO OBPABOBAHUS
«MOCKOBCKHH MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWM IMOJINTEX)

dakynpTeT 0a30BBIX KOMITETCHIHH, Kagenpa «MatemMaTHKa»
Hucnummna «Matematuka»
Oo6pazoBarenbras nporpamma 08.05.01— «CTpouTenbcTBO BEICOTHBIX M OOJIBIIETPOIETHBIX

3IaHUU U COOPYKEHUN»
Kypc 2, cemectp 3
3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OcHOBHbIE MOHATHUSA TEOPUU OOBIKHOBEHHBIX MH(QPepeHIInaNbHbIX YPaBHEHUN EPBOTO MOPSiI-
Ka.

2. Jluneiinble ogHOpoHBIE AU depeHInalbHbIe YpaBHEHHs n-ro nopsaka. O0ume cBoiCcTBa pe-
mennil. [lonaTue GpyHIaMEHTATLHON CUCTEMBI PEIICHUH JTMHEHHBIX OMHOPOAHBIX auddepen-
LUAJIbHBIX YPABHEHUN 7 — IO MOpsAKa.

3. Pemuts 3amauy Komm: y'=2xe* +y, y(0)=0.
4. Pemwts ypaBHenue: y" —2)"+y = 2x.

VYTBep:keHo Ha 3aceqanuu Kadeapsl «Matemaruka» « 20 » utons 2019 r., mporokon Ne 11

3aB. kadenpoii I'.C. XKyxkona / /

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OFPA3OBAHNS
POCCUNCKOU ®EJEPALINU
®EJIEPAJILHOE 'OCYJIAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICILIETO OBPABOBAHUS
«MOCKOBCKHUH MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWM IMOJINTEX)
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dakynpTeT 0a30BBIX KOMITETCHIHH, Kagenpa «MatemMaTHKa»

Hucuummba  «MaTtemaTuka»

O6pazoBarenbras nporpamma 08.05.01— «CTpouTenbcTBO BEICOTHBIX M OOJIBIIETPOIETHBIX
3aHUU U COOPYKEHUN»

Kypc 2, cemectp 4

3K3AMEHAILIMOHHBIN BUJIET

1. Knnaccuueckoe 1 cTaTUCTHYECKOE OTIPEICNICHHS BEPOSATHOCTH MOSABIICHHUS CITyYalHOTO COOBITHSA, CBSI3b U
pasnuune MeXIy HUMH.

2. IlocTpoeHne TOBEPUTENBHOIO MHTEPBaAIa sl MaTEMATUYECKOTO 0KUIAHHUS IIPH U3BECTHOM CPETHEKBA-
paTHUYECKOM OTKIOHEHUH.

3. B maptuu 10% HecranmapTHbix aetaneid. Haynauy otobpansl 3 neramu. CocTaBUTh 3aKOH pacipesesie-
HUS YiClia CTAaHJAPTHBIX AeTallei cpeu 0TOOpaHHBIX.

4. Ins1 cTaTHCTHYECKOTO pacmpeesieH s BHIOOPKU

2 5 8 10

1 3 5 2
HaATH BEIOOPOYHYIO CPEAHIOI0 M HCIPABICHHYIO TUCIIEPCHUS D.
VYTBep:keHo Ha 3acenanuu Kadeapsl «Matemartuka» « 20 » utons 2019 r., mporokon Ne 11

3aB. kadenpoii I'.C. XKyxkona / /

MUHUCTEPCTBO HAYKHU U BBICIITEI'O OFPA3OBAHNS
POCCUMCKOU ®EJEPALINU
®EJIEPAJILHOE 'OCYJIAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE
VUYPEXXJIEHUE BBICILIETO OBPABOBAHUS
«MOCKOBCKHH MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWM IOJINTEX)

dakynpTeT 0a30BBIX KOMITETEHIHH, kadenpa «MatemMaTHKa»

Hucuummba  «MaTtemaTuka»

Oo6pazoBarenpras nporpamma 08.05.01— «CTpouTenbcTBO BEICOTHBIX M OOJIBIIETPOIETHBIX
3IaHUU U COOPYKEHUN»

Kypc 2, cemectp 4

9K3AMEHAILIMOHHBIN BUJIET Ne 17

. 'mnepreomeTpudeckuii 3aK0H paclpeesIeHus CIIy4aifHON BETHYNHBI

2. JluneiiHas cpenHekBagpaTtudeckas perpeccus. OTbICKaHNE TMHEHHOM perpeccuy METO0M HauMEHBIINX
KBaJpaToB.

3. HaiiTi BepoATHOCTb pabOTHI ANEKTPUUYECKON LenH, U300paKeHHON Ha PHC., €CIIU BEPOSITHOCTh PabOTHI

KaXJIOTO M3 HE3aBHCUMO pabOTaIONIMX 3JIEMEHTOB Lenu paBHa p=0.9.

—

—

4, HeTaﬂB, HN3TrOTOBJICHHAA aBTOMATOM, CUHUTACTCA FOI[HOI>’I, €CIIM OTKJIIOHCHHE €€ KOHTPOJIUPYEMOI'O pasme-
pa OT NPOCKTHOI'0O HC MPCBBIIIACT 2 MM. CnyqaﬁHHe OTKJIOHCHUSA KOHTPOJIUPYCMOTO pasMepa OT Ipo-
CKTHOI'O MOAYMHCHBI HOPMAJIbHOMY 3dKOHY CO CPpCAHHM KBAJAPATUYCCKUM OTKIIOHCHUCM O = 1 MM u ma-
TEMATHYCCKUM OXKHIAAHHUEM d = 0. Ckonbko MPOUCHTOB HECTOAHBIX )JeTa.neﬁ HM3rOTaBIIMBACT aBTOMAT?

VYTBep:kaeHo Ha 3aceqanuu Kadeapsl «Matemaruka» « 20 » utons 2019 r., mporokon Ne 11

3aB. kadenpoii I'.C. XKyxkona / /

KommiekTbl TeCTOBBIX 3aJaHUI M KOHTPOJIbHBIX padot (T, KP)
(1151 onenkn komnerenuuu OIIK-7)
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10 JUCIIUITJIINHEC Maremartuka
(HaMMEHOBaHHE AUCLUILTHHBI)

1-b1i1 cemecTp

1. HaiiTi 3HaueHst MaTpUYHOTO MHOTOUIEHa F (A)
f(x) =—x +2x° —x+3,4 =(_1 OJ
3 2
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -I3
1nm -3 13 5 17
1 2 1

3. Beiuucauth onpeneanTeNb NPUBEICHUEM K CTYIICHUaTOMY BUIY 3 -5 3

2. Haiftu panr MaTpuisl IpuBeICHHEM K CTYIIEHYaTOMY BHIY

2 7 -1
4. Haiftu matpuny, oOpatHyto AanHoi (a). Pemmth mMaTpuunoe ypaBHeHuE (0)
1 2 1
@ |3 5 3 (6)1_2DX -2 3 5
a - =
-3 4 3 -1 0

2 7 -1
5. Pemnth cuctemMy ypaBHEHUH. YKa3zaTh o0lee U 0JTHO YaCTHOE pelIeHue ().
Pemuth cuctemy ¢ momorbo o0paTHoi Matpuilsl 1 o opmynam Kpamepa (0)

4x,+9x, —=5x, —8x, =5 X +2x,+x,=5
(a) <43x,+7x,—2x, —4x,=4 (0) 43x, —5x, +3x;, =-7
2x,+5x, +x;+3x, =3 2x, +7x,—x, =13
1. PacricaTh pasloKeHHe BEKTOpA X 110 BEKTOPAM p,q, F
x={5-12,1}, p=11,-3,0}, ¢={1,-L1}, r={0,-1,2}
2. KonynmHeapHs! JI1 BEKTOPbI ; u &?
a={2,0,1}, b={-2,3,1}, p=2a+2b, g=3a-2b

3. BeruncnuTs mIoma s napamuiernorpaMMa, IOCTPOEHHOTO Ha BEKTOpax a U b a — yroil Mexuy

BEKTOpaMH p U ¢

a=2p+q.b=p-34, [A=2.fd=2,  a=2

1. YucnoBas IoCICa0BaTCiIbHOCTD. Hpe):[en YHCIIOBOI IOCJICAOBATCIBHOCTH. Beckoneuno Mamsie 1 O€CKO-

HEYHO OOJIBIIIKE ImocJiefoBaTeabHOCTU. Yncio e.

2. tox?
Haiitu npousBoanyo QyHKUMHN y =
7°+5

3. JIaHbI BEKTOPHI d = (2;3),5 = (l;—3) ,C= (—1;3). ITpu KaKOM 3HAUCHUH & BEKTOPHI

p=d+ab, g =d+2¢ xommHeapHsl.

1. Haiitu paccTosiHue OT TOUkH M, 10 INIOCKOCTH (M M, M 3):
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M,(-9;10;2), M, (0;7;-4), M, (4;8;—1), M,(-2;1;3)
L |x+y+z-2=0
2. BolmucaTh KaHOHMYECKOE YPaBHEHHE PSMOIA:
x—y-=3z4+6=0
x—=2 y-3 z+1
1 —4

5. Hammcath ypaBHEHHWE IUIOCKOCTH ¢ TPOXOJAMIEH 4epe3 TOuKy M, M TepIeHIUKyJISpHO

npsivoit (M M,): M(3;2;0), M, (41;5), M,(2;-1;4).
6. Haiitn KocuHyC yriia MeXIy IIIOCKOCTSMA @, U .,

o, :3x-y+3=0, a, : x-2y+5z-10=0

3. HaiiTu TouKy nepeceueHus NpsMOM 1 MJIOCKOCTH: nux+y+2z-9=0.

1. Haiiti npon3BoHyI0 ! :

a) y=arctg’ In Jx 0) y=(\/;)
x+2
3
B) sin(x—2y)+x—=7x r) x=e'cost, y=e' cost
. (1 1
2. Haiitu lim| — -
ool X arctgx
1
3. [IpoBecTy NOIHOE UCCIIEOBAHUE U TOCTPOUTH rpapuk f (x) =x"+ —
x
1. Bobruuciauthb npenensl:
. 2n+1 - 5n—1 . sin3x . ctg7x
I lim———— 2. lim - 3. lim (1-3x)
n—w 3L 4 SN X201 _ ¥ x—>+0
2. BeruncanTs Nponu3BOJHBIE:
cos6x
= 2. y=arctg’ +sinln2x
7 3sin(12x+1) 7 8 1—2x2
x+4 2
1. Iloctpouts rpaduk: y=——-; y=
x+2 Vx+2
2. Haiitu npenens:
_(2=n) —(1+n) - n+2-3/8n* +3
1) lim > > 2)lim
"= (1+n) —(2-n) e Yn+5+n
(22 43Y :
3) lim nz 3 4) hmn(\/n2+l—n)
n—o| 2pn° +1 n—o
0, x<-rx
3. HccnenoBarh Ha HEMIPEPHIBHOCTD M BBIMIOJIHUTB YEPTEX: ¥ =4sinx, —z <x <0
7, x>0

2-0ii cemecTp
ITo nHTErpaam
BbruncauTh HeonpeaeaeHHbIE HHTETPAJIbl

2.[x-27"dx 3. [e* cosxdx 4]2L 5. xcos3xdx
x°—6x+18

dx
1. |[———
I2(x+\/x
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.3
6. | dx x—1 L S I)c2+1 a9 dx 0. jsmzx

x> +6x+5 \/x+ +2 vJ1—x? arcsinx cos™ x

Bbl‘lI/lC.J'II/ITb onpene.neﬂm,le I/IHTel"pa.]'IbI

7.6 1
1. [ 3sin® xcosxdx 2. 3.[(x—De*dx 4.

{ I«/ 1+3x g( ) I \/7+lnx
2 2 4 142
) Irx dx 7. ILZ 8. jx 2+2xdx j dx 10. j\/4—x2dx
S arctgx 1(3x+5) o x +1 0 1/1+xz 0

Heco0cTBeHHbIE MHTErpPaJIbI
1. Ykaxxure, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISETCS CXOSIIUMCS

T\/;dx, Tx’3dx, T\/x_sdx.

6
5. [ ——
1

dx

2. Beluncinute UHTETpall, yCTAaHOBUTH €0 CXOJMMOCTb UM PACXOAUMOCTh j 1
ol x?

3. BoluncauTh MHTErpall, yCTAHOBUTD €I0 CXOAUMOCTh MJIM PACXOIUMOCTb jln xdx
1

a dx
4. BeIYMCIIUTL HECOOCTBEHHBIM HHTErpai [——, yCTAHOBUTD €r0 CXOIMMOCTh W
0V X
pPacxoauMoOCTb.
1
5 dx
5. Beruucauts HecoOCTBEHHBIH HHTCTpall _2 , YCTAHOBUTB €ro CXOANMOCTb UJIN
-1
pPacxoauMoOCTb.
1
5 dx
1. BrerauciauTh HeCOOCTBEHHBIH HHTCTpall _3 , YCTAHOBUTB €ro CXOANUMOCTb UJIN
0

PacxoauMOCTb.
BourunciauTh ABOMHBIC HHTEIPAJIbI

1. [[(x+5y)dxdy, D:{(x,y)|0£x£1, 0<y<l1}.
(D)

2. [[(10—x* =y )dxdy,  D={(x,y)|1<x<2, 0<y<2}.
(D)

3. [[(x+y)dxdy, D — MHOXECTBO TOYEK IUIOCKOCTH, O'PAHHYCHHOE JIMHUSIMH ) = X,

(D)
4. [[4xydxdy, D — MHOXECTBO TOYEK IIOCKOCTH, OTPAHUYCHHOC THHUSIMU
(D)
x=1, y=x, y=3x
5. [[(x* +y)dxdy, D —MHOXKECTBO TOYEK IIIOCKOCTH, OTPAHMUEHHOE THHUAMH
(D)
yv=x/2, y=2x, y=2/x (x>0).

BrruncanuTe 1BOMHEIE HUHTCTpaJibl, nepeﬁwl K IMOJIAPHBIM KOOpJAWHATaAM

1. [[(4x* +4y* +6)dxdy, 20e D={(x,y):x" +y><1}.
(D)

2. [[(3\/x* +y* =2)dxdy, 20e D={(x,y):x’+y’ <4}.
(D)
W3MEHUTD TIOPSI0K HHTETPUPOBAHKS B JBOMHOM HUHTErpaje

1x2 2 6—x 1 2-y
1. gg(xz +y*)dxdy, 2. [dx [ f(x,y)dy, 3. Jdy [ f(x,p)dx.
0 2x 0

vy

dx

1++4/3x-2

y=x".
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6. Haiftu o6beM Tena, MoJlyueHHOT O BpallleHueM BOKpyr ocu OY (urypbl, orpaHUYeHHOW JIMHH-
amu y=x, y=1, x=0.

7. Haiftu o0beM Tena, MoJly4eHHOT O BpallleHueM BOKpyT oc OX (Gurypsl, orpaHUueHHOMN JTUHUS-
M y=x’, 3y’ =x.

8. HaiiTu miomans Urypsl, OrpaHMueHHON IMHUAME =X, y=—X+2

q)yHRIII/II/I HECKOJBbKHUX MEPEMECHHBIX

o " "
Haiitu yacTHbIe IPOU3BOHBIEC BTOPOT'O MOPSIKA, YOSIUTHCS, UTO Z w =2

yx
2 2 2 2
l.z=e"", 2.z=cos(x’ =2xy), 3.z=+y"=-2x, 4 z=In(xy-x?), 5.z=ﬂ,6.
xy
z=ctg(2x+3y), 7. z=sin(x?y), 8. z=e"Y, 9 z=xcos’y, 10. z=ysin’x.

Haiitu rpaguent ¢pynkuuun z = f(x,y) BTOouke M (x,,V,)
2 2

4 2
1. Z=y— M0(4,6); 2 Z:x +3y , Mo(l,—l); 3. Z:y_, M0(2,—2);

NP ' 4xy x’
4. z=x"-3y’x, M,3,2).
HccnenoBaTh Ha SKCTpeMyM (YHKLHUIO
l. z=x"—x+)y"+2y, 2. z=2x"+xy—x+y°,
3. z=x"-2x+4y—y*, 4, z=x"-3x+3y*+4y,
5. z=x>+y> +4xy.
IIo psimam

HccnegoBaTh Ha CXOAUMOCTh PAAbI

1 2 o0 J— 1 o0 E— o0 o0 "
1'Zsm n 5 Z1 smn, 3.5 n-3 4 Zn+5 , 5 zm[éj ,
n=1

2 b

n n=l1 I’l2+1 'n=l}’l2+10, n=l1 5” n=1 7

» 2! = (2n+1Y" » 4n’ — > In’ 2 1
6. 35—, 73T gy =3 g gldn oy, o

=1 n" n=1\ Sn+4 n=14n" +3 =l 1 n=1(n+1)In"(n+1)
BbIsiCHUTB, CXOAUTCS 7T A0COTFOTHO, YCIOBHO MIIH PACXOUTCS ST

- 1\l - _1 n o _1 n 2 o _1 n+l - _ 1\
S AP G G (UL S G G )

n=l1 n=1 (61’1 + 2) n=l1 6" n=1 Sn n=1 3}’12 +1

(;j” (n+1)

0 n n "
nz=l(_1) (Zn—lj '

3. Haittu HHTCPBAJI CXOAUMOCTH pdAaa U UCCIICAOBATL €T0 ITOBECACHNC HAa KOHLIAX UHTCPBAaJla

= n (x)
CXOJIMMOCTH >——-I—=1.
n=1}’l+1 2

1
4. Paznoxuts B pan Teinopa no creneHsm x GpyHkuuo  f(x) = pERr I UCIIOJIB3YS
x°—5x+

TOTOBOE PA3JI0KEHHUE.
5. Paznoxuts B psag Teitnopa no crenensm (x —z/2) ynkuuto [ (x) =cosx,

HCIIOJIB3YsT TOTOBOC PA3JIOKCHUC.
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3-nii cemecTp
TecToBoe 3a1aHNe MO0 00LIKHOBEHHBIM U} (PepeHINATBLHBIM YPABHEHUAM
BAPUAHT Ne 1
3AJIAHHUE Ne 1.
JlaHo ypaBHEHHUE MEepBOro Mopsiaka xdy — yln%dx =0 B (dopme, conepxaieil tuddepeHIrab.

[IpuBeaute ero k BUy, pa3pelIEHHOMY OTHOCUTEIBHO ITPOU3BOIHOM.

| OtBer | |

3AJIAHUE Ne 2.

Jlano muddepennuanbaoe ypauenue y' = (k+1)x*, Torna GyHKuus y=x" sABJISETCA €ro pele-
HUEM IIpH Kk, paBHOM:

| OtBer | |

3AJAHUE Ne 3.

. d
OO6muit uaTerpan aquddepeHnnalIb-HOr0 YpaBHEHUS —J,: = XdX WMeEET BU]]

BAPUAHTBI OTBETOB:
2 2 2

D 1Yoy lovie yy-tie plot e
y 2 y 2 y 2

3AIAHUE Xe 4.

VYKaXuTe MHTETpaJbHYI0 KpUBYIO pemieHus 3agaun Komm s 0ObIKHOBEHHOTO JudQepeHnaib-
Horo ypaBHenust xy' =2y; y(l)=1.
BAPUAHTBI OTBETOB: )D 2)C 3)A 4) B.

yA A

/N
w)

S
X

3AJJAHHUE Ne S.
Jano muddepeHmanbHoe ypaBHeHHE TpeThero mopsaka y" =x+2. Torma obuiee perieHue

YPaBHEHUsI UMEET BUJL
BAPUAHTBI OTBETOB:

1 1 1 1 x’
) y=—x*+-x"+C 2) y=—x'+-x+C,—+Cyx+C
)y 4 3 ) Y 24 6 1 2 3
3) LI e x—2+Cx+C
Y 24 3 1 2 3
4) y=x"+x+Cx* +C,x+C,.
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3AJAHUE Ne 6.

Pemenue 3amaun Ko " =x, y(0)=1, »'(0)=2 wumeer Bux
BAPUAHTbBI OTBETOB:

3 3 3 2

X X X X
1 =— 2)y=—"-+2x 3 =—+4+2x+1 4) y=—+2x+1.
)y p )y p )y p )y 5
3AJJAHHUE Ne 7.

Jano nuddepeHnuansHoe ypaBHEHHE BTOpPOro mopsiaka x)” + 3y =0, Torma ero ooiiee perieHue
HMMEET BUJIL:

‘ OtBet ‘ ‘
3AJJAHHUE Ne 8.

KopHu XapakTepucTU4ecKOro ypaBHEHUs paBHbl k, =k, = 2i, k, = =k, = —2i. Torga obuiee pere-

HUE JIMHEHHOTO OJTHOPOHOTO M depeHIINATBHOrO YPaBHEHHUS C TOCTOSIHHBIMHA KO3 PHUIIMEHTaAMH
OyJeT UMeTh BUJI:

| OtBer | |

3AJAHUE No 9.

W3BecTHa (yHIaMeHTaNbHas CUCTEMa PEIICHH OJHOPOIAHOIO JHMHEHHOro audGdepeHnaIbHOro

ypaBHenus: y, =1, y=x, y,=x". Torma 4acTHOe pPEIIEHHE yPaBHEHHS, yIOBJIETBOPSIOLIEE
HavyaibHbIM yenoBusiM  1(0) =0, »'(0)=1, »"(0)=1, pasHo:
BAPUAHTbBI OTBETOB:

2 2 2

X X X
1 1+ 2) — 3) x+— 4) 1+x+—.
) 1+x ) 5 ) 5 ) 5

3AJIAHUE e 10.

Ob6ree pemenne quddepenipansHoro ypapaenus y” + 9y’ = 0 umeer BU:

| OtBer | |

3AJIAHUE Ne 11.

Oyukuuss y = Ce”" +C,e” saBnsercs oOIMM pelIeHHeM JIMHEWHOTO OJHOPOIHOTO AUpdepeHIH-
JIbHOTO YPaBHEHHUS C MOCTOSHHBIMH KO3(UIIMEeHTaMHU, TOTJa ero XapaKTepHUCTUYECKOe ypaBHe-
HUE UMEET BU]L

BAPUAHTBI OTBETOB:
) K -k-2=0 2) K+k-2=0 3) K>+3k+2=0
4) K> -3k+2=0.

3AJIAHUE Ne 12.

YacTHOMYy  pEUICHHIO  JIMHEHHOTO  HEOJHOPOAHOTO  TU(QEepeHIHaTbHOIO  YpPaBHEHUS
y"'=5y"+6y=x+1 1o BuIy ero npaBoii 4aCTH COOTBETCTBYET (DyHKIIHS

BAPUAHTEI OTBETOB: 1) y, = Ax>+Bx 2) y,=Ade”* +Be™ 3) y,=e™(Ax+B) 4)
v, =Ax+B.

3AIAHUE e 13.
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I[aHO JIMHENHOEe HCOAHOPOAHOC ,Z[I/I(b(bepeHHI/IaHLHOG YpaBHCHHUEC C TOCTOSAHHBIMU KO3(b(bHHHeHTaMH
2x

" ’
y —5y +6y = 1 ) B xakom Buzae CJICOAYCT UCKATh YaCTHOC PCIICHHUC HCOAHOPOIHOI'O YpPaBHC-

HHUA MCTOIOM BapUalliu IMPOU3BOJIbHBIX ITOCTOSAHHBIX ?

| OtBer | ‘
3AJIAHHUE Ne 14.

Pemenue kpaeBoii 3agaun )" =0, 0<x<1l, »p0)=1, y()=2 wumeer BUI
BAPUAHTBI OTBETOB:
) y=x-1 2)y=x 3)y=x+1 4) y=3x+1.

3AJIAHUE Xe 15.

=y, +2
Obmree pemeHne cucteMsl T hepeHIInaTbHBIX ypaBHEHUH {)ﬁ’ 72 o ’ WMeer BUI:
=0

BAPUAHTBI OTBETOB:
0 y=C+Ce™, ’) y=Ce +C,e™ -1,

v, =—C,e™ y,=Ce" —C,e™ =2
3) y, =C, +C,e", 4) y,=C +Ce -1,

v, =Ce =2 v, =C,e" =2.

TecToBOE 3a7aHueE 110 TCOpUH BQpOﬂTHOCTeﬁ H MAaTEeMATH4Y€eCKOil CTATHCTHKE

3ATAHME 1

KonndecTBo croco0oB pacmpesienenusi TpeX MPU30BBIX MECT B OJIMMIIHAJIE IO TEOPHUH BEPOSITHO-
creit cpean 10 y4acTHUKOB paBHO

BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3ATAHUE 2

W3 ypHBI, B KOTOpOH HaxonsaTcst 6 OenbIX U 4 uepHBIX IIapa, U3BJICKAIOT Haynady 2 mapa. Toraa
BEPOSATHOCTH TOT0, YTO 00a 1mapa Oy yT OeibIMu, paBHA

BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3ATAHMUE 3

B xpyr paguyca R Opormiena Touka. Torga BepOSATHOCTh TOTO, YTO OHA TOMAJET B 3AIITPUXOBAH-

HYI0 00JacTh, paBHA
y

309 30°

\0—\—/7

BAPUAHTBI OTBETOB: 1)1/2 2)1/3  3)1/4  4)1/6.
3AJIAHUE 4

Hecosmectnbie coobitus A, B,C He 06pa3yioT MOIHYIO TPYIITY COOBITHM, €CIM UX BEPOSTHOCTH

paBHBI:

1) P(4)=2/3,P(B)=1/6,P(C)=1/6 2) P(4)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(4)=1/4,P(B)=1/3,P(C)=5/12.
BAPMAHTBI OTBETOB: 1) 2) 3) 4)

3AIAHME 5
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Bpocatot 2 monetbl. CoObITHS: A - repO Ha mepBoil MOHeTe, B- 1udpa Ha BTOPO MOHETE SBJISIOT-
csl:
BAPUAHTbBI OTBETOB: 1) HECOBMECTHBIMU  2) COBMECTHBIMH
3) He3aBUCUMBIMU  4) 3aBUCHMBIMH.
3AJIAHHME 6
Crynent 3Haet 20 BonpocoB nporpamMsl U3 30. Torga BEposSTHOCTh IPABUIIBHOTO OTBETA HA 3 BO-

IIpoca paBHa
BAPUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.

3AJTAHUE 7

B nepBoii ypue 6 6enbix U 8 4epHBIX IIapoOB, BO BTOpOH 7 OenbIX U 3 4epHbIX mmapa. V3 Haymauy
B3SITOM YPHBI BEIHYT OJIMH 11ap. Toria BEposITHOCTh TOTO, UTO TOT LIAp OKaKETCsl OeIbIM, paBHA

‘ Otser ‘
3AJIAHME 8

CoObiTHEe A MOXKET HACTYNUTH JUIIb IPU YCIOBUH IMOSIBICHUS OJHOTO U3 2-X HECOBMECTHBIX CO-
ObiTuil B, u B,, o0pa3yoouux NoiHyo rpyniy. M3sectHs! BepositTHocTs P(B)=2/3 U ycioBHbIE

BepositHocTH Py (A) =1/3, Py (4)=2/5. Torna BeposTHOCTb COObITHS A pasna

BAPUAHTBI OTBETOB: 1)16/45 2) 28/45  3)22/45  4)17/45.

3ATIAHUE 9
JluckperHas ciaydaliHas BEIMYMHA 337aHa 3aKOHOM PACIPEIEICHUS BEPOSITHOCTEN

X 1 3 5
P 0,1 0,3 0,6
Torna eé Gynkuus pacnpenenenus sepostaocteil F'(X) umeer Bua

BAPUAHTBI OTBETOB:
0 npu x<1 0,1 npu x<1
1) Fx)= 0,3 mpu 1<x<3 2) Fx)= 04 npu 1<x<3
0,6 npu 3<x<5 I npu 3<x<5
1 npu  x>5 0 npu x>5
0 npu x<1 0 npu x<1
3) F(x)= 0] mnpu 1<x<3 4) F(x)= 0] mpu 1<x<3
0,4 npu 3<x<5 03 npu 3<x<5
1 npu x>5 0,6 npu x>S5.
3AJIAHHME 10

HenpepbiBHas ciydaiiHasi BeTMUMHA 3a/1aHa MHTETPAJIbHON (yHKLIHEH
0 npu x<0,

pacnpesienienus BepositHocTelt F(x)=<x"/9 npu 0<x<3,
1 npu x>3.

Torja mIoTHOCTH BeposiTHOCTel [ (X) uMmeeT Bux

| OtBer |
3AJIAHHE 11
I'paduk mnoTHOCTH BeposiTHOCTEH f(X) MoKa3aH Ha pucyHke. Torna 3HaueHue a
f(x)
a
o‘ 2a X
paBHO

BAPMAHTBHI OTBETOB: 1)0,5 2)1 32  4)2.
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3ATIAHUME 12
JluckperHas ciydaliHas BEIMYMHA 337aHa 3aKOHOM PACIPEIEICHUS BEPOSITHOCTEN
X 0 1 3
P 02 03 0,5
Torga e€ MaTeMaTUYECKOE OKHUIAHUE U JUCIIEPCHs] PABHBI
| OtBer |
3AIAHME 13
BepositHocTh mosiBneHust coObitusi A B 30 HE3aBUCHUMBIX HCHBITAHHUSX, MPOBOJUMBIX MO CXEMeE
bepnymnnu, pasna 0,6. Toraa aucniepcust 4ncia NOSBICHUN 3TOT0 COOBITHS PaBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2  4)12.
3AJIAHME 14
HenpepbiBHas ciydaiiHasi BeIMYMHA paclpesieieHa paBHOMepHO Ha mHTepBaie (6, 10). Torma eé
MaTEMaTHYECKOE OKUIAHUE U AUCIIEPCHUS] COOTBETCTBEHHO PABHBI
| OtBer | |
3AJJAHHUE 15
HenpepriBHas ciyuaiiHas BenuuuHa X IOJYMHEHA HOPMAIbHOMY 3aKOHY paclpelesieHusl ¢ MaTe-
MatudeckuM oxkunanueM M (X)=a =20. BepostHocTh € nmonamanus B untepan (20, 25) paBHa

0,4. Torna BeposiTHOCTH e€ nonananus B uatepsan (15, 20) paBHa

| OtBer | ‘
3AJAHME 16
CraTucTuueckoe pacnpe/ieieHue BEIOOPKU UMEET BH/T

X 2 4 5 8

i

no 2 5 71 6

i

Torna orHOCUTENIPHAS YACTOTA BAPUAHTBl X, =4 paBHA

| OtBer |
3ATIAHME 17
ITo BbIOGOpKE 00BEeMa 7 =100 MOCTpOEHA THCTOrPaMMa YacToT.

orn 8w T3

4 8 12 16 X

Torma 3HaYeHUE a PaBHO:
| OtBer |
3AJIAHUE 18
W3BECTHO CTAaTHCTUYECKOE pacTpeie/ieHue BEIOOPKH
X; 6 7 10 12 13

n 5 6 & 1 4

Torna e€ BrIOOpOYHas cpenHsas X, paBHa

| OtBer | |
3AJJAHHE 19

Jana BeiOOpka oObema 7. Ecnmu Kaxaplil a1eMeHT BBIOOPKM YMEHBIIUTH B TPH pasa, TO BHIOOPOY-

Has cpenHsist X, .

BAPUAHTBI OTBETOB: 1) He usmenutcs 2) yMeHbIIUTCS B 3 pasza
3) yBenuuutcs B 3 paza  4) yMeHbIIUTCS B 9 pas.

3AJIAHHME 20

Mopa M v Meauana m, BapuallMOHHOIO psla
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X, 12 13 15 16 18 20
n. 4 9 18 14 11 5

paBHBI
| OtBer |
3AJIAHHME 21
Bri6opounast cpeHsis A7l JaHHOTO CTaTUCTHYECKOTO pacipeziesieHus BbIOOpKU
X, 2 4 5 8 10

n 4 7 14 8 7

paBHa X, =6. Torza Beibopounas aucnepcus D, paBHa

BAPUAHTEI OTBETOB: 1)41  2)220 3) 1,025 4) 6,25.
3AJIAHUE 22

Haiitu noBepuTenbHbIA MHTEPBAN ISl OLEHKH C HAJEXKHOCTbIO ¥ =0,95 Heus3BecTHOro mMaremMaTu-
YECKOI0 OXKMIaHMs HOPMAJILHO PACIPENEICHHOrO NpU3HaKa X TI€HEPalbHOM COBOKYIHOCTU X,
ecau u3BecTHbl 00beM BbIOOpKU n =30, BbIOOpouHas cpeaussa x, = 2500, cpenHee kBagpaTHye-

CKOE€ OTKJIOHEHUE IE€HEpabHOM COBOKYMHOCTH O =100, KBaHTMJIb HOPMAaJbHOT'O pacHpeesIeHUs
t=2,58.

OtBer ‘ ‘

OneHka «OTJIIMYHO» BBICTABIIAETCS CTYAEHTY 3a 95 — 100% npaBUIIBHBIX OTBETOB,
OLIEHKA «XOpOLIO» - 3a He MeHee 75% NpaBUIbHBIX OTBETOB;

OLICHKA «YJIOBJIETBOPUTEIIbLHOY - 3a HE MeHee 50-60% npaBUIIbHBIX OTBETOB;
OLIEHKA «HEYJIOBJIETBOPUTEIBHO) - 3a MeHee 50 % MpaBUIBHBIX OTBETOB.

KommuiekT Bonpocos (YO)
(n1s1 onenkn komnerenuuu OIIK-6, OIIK-7)

JUHEHHAS 1 BEKTOPHAS AJITEBPA

Martpulibl, TUIIBI MATPHILL.

Onepanuu ¢ MaTpulLlaMu, UX CBOMCTBA.

YMHOXEHUE IPSIMOYTOJIBHBIX MATPHIL.

MarpuuHnas popma 3arucu CUCTEMbI TMHEHHBIX alreOpandecKux ypaBHEHH.

Onpenenureny U UX CBOWCTBA.

[Tonsarue onpenenutens. MUHOPHI U anredpanyecKue JOMOTHEHHS.

CucTeMbl TMHEHHBIX aNreOpanvyeckux ypaBHEHUH, OCHOBHBIE MIOHATHS U ONIPEICTICHHS.

IIpaBuno Kpamepa pelieHust CUCTEM JTMHENHBIX YPaBHEHU.

OOpatHas MaTpuIa U e€ BEIUUCIICHUE. Y CIOBHE CYIIIECTBOBAaHHS 0OpaTHOW MaTpPHIIbI.

10. Pemenne cucreM JIMHEHHBIX alreOpandeckux ypaBHEHUH METOIOM 0OpaTHOM MaTpHIIbL.

11. Metoa I'aycca penieHus: cMCTeM JTJMHEWHBIX YPaBHEHUH.

12. Pemienne npou3BOJIbHBIX CUCTEM JIMHEMHBIX ypaBHEeHUN MeToioM ["aycca.

13. Panr marpunsl. Teopema Kponekepa — Kanenu.

14. OnHOopoaHbBIE CUCTEMBI JIMHENHBIX YpaBHEHUNU. Kputepuil cyliecTBoBaHUSI HETPUBUAIBHBIX pe-
LICHUH.

15. IloHaTHEe BEKTOpa U JIMHEWHBIE ONIEPALIMU HaJl BEKTOPAMHU, CBOMCTBA OIIEPALIU.

16. JIunelinas KOMOMHAIIUS BEKTOPOB.

VRN R WD =
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17. JIunelinas HE3aBUCUMOCTb U JIMHEWHAs 3aBUCUMOCTb I'€OMETPUYECKUX BEKTOpoB. Kpurepuii

JIMHENHOM 3aBUCUMOCTH.

18. ITonsitue 6a3uca. KoopauHatel BeKTOpa.

19. OproHopmMupoBaHHbIi 0a3uc. Pa3noxeHne BeKTopa Mo BeKTopam Oa3uca.

20. YnopsaoueHHas TpolKa BEKTOPOB.

21. CxanspHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEICHHE BEKTOPOB B OPTOHOPMUPOBAHHOM Oazuce.
22.YcnoBusi OpTOrOHAIIBHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

23.
24.
25.

b=

o

0 o0

1.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.

JIuHelHbIe TPOCTPaHCTBA.
Marpuua nepexona ot 6azuca K 6azucy.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAUEHUSI MATPHIIBIL.

MATEMATHYECKHW AHAJIN3

[ToHATHE IEpEeMEHHON BEIUYMHBI U 00JIACTH €€ U3MEHEHUS.

MOHATHE (PYHKLIMOHAIBHOMN 3aBUCUMOCTH, KJIacCU(pUKanus (HyHKIIUHA.

OnpenesneHue 1 TUIIBI YUCIOBOM MOCIEI0BATEIbHOCTH.

[Ipenen 4ucinoOBOM MOCHEAOBATEILHOCTH. ApHU(PMETHYECKUE ONEpalluy HaJl TOCIEe0BATEIbHO-
CTSIMHU.

VYcnoBusl CyIIecTBOBaHUS KOHEUHOTO IMpeJiesia YHCIOBOM MmociienoBaTeabHOCTH (Teopembl Ko-
i u Beifepirpacca).

Bropoii 3aMeuaTenbHbli Ipeaet.

[Ipenen ¢yukuuu. OmnpeneneHus. ['eomerpuueckas WHTEpHpETAMs MOHATHS Ipenena (yHK-
uuu. CBOMCTBA IPEIEIOB.

beckoneuHo maible, 66CKOHEUHO OOIbIINE (PYHKIUH.

IlepBblit 3aMedaTenbHbIN IPEIe.

. beckoHeuHo Maible BEIMYUHBI. DKBUBAJIEHTHBIE OECKOHEYHO Majble€ H MX MCIIOIb30BAHUE npu

BBIUMCIICHUH TIpeiesioB. Tabauia SKBUBAIEHTHBIX OECKOHEUHO MaJIbIX.

HenpepbiBHOCTh (YHKIIMU B TOUKE U Ha mpoMexyTke. OnHocToponnue npeaensl. Kinaccudu-
Kalusi TOYEK pa3pbiBa rpaduxka.

CoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beitepirpacca, bonbuano — Kormm).
[TpouzBoanas. I'eomerpuueckuii 1 Gpusnyeckuii cMbIch mpou3BoaHON. KacatenbHast 1 HOpMab
K IUIOCKOM KpPHBOM.

Tabnuia npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

CBs3b MEX/y CyLIECTBOBAaHHEM IPOU3BOAHON (PYHKLUHU B TOUKE U HEMPEPHIBHOCTHIO (DYHKIIMU
B TOH )K€ TOYKE.

[Ipon3BoaHasi CyMMBbl, MPOU3BEJCHUS, YaCTHOTO. [Ipon3BoiHas CIOXKHON U 0OpaTHOW (YHK-
LH.

[Tpon3BoaHas mapaMeTPUUECKH 3a1laHHON (YHKIINH.

[Tpou3BoaHas GyHKUNH, 3aJaHHON HESBHO.

HuddepeHunpoBanue caoxKHON MOKa3aTeNbHON (QyHKIIUH.

Huddepenuupyemocts. Juddepenmman. ['eomerprueckuii cMmbicn auddepeniuana.
ITpouzBoanbie U auhepeHIranbl BEICIINX HOPSIKOB.

OcHoBHble Teopembl auddepennmanpsaoro ucuucinenus (reopema Pepma, reopema Poss, Teo-
pema Jlarpanxa, Teopema Komm).

IIpaBuio Jlomurans.

Mmuorounen Teinopa u ero cBoiictBa. @opmyna Teinopa. Ocrarounsiii uieH Gopmyisl Teii-
nopa B opme Jlarpamxka u Ileano.

AcuMnTOTH Tpaduka QyHKIHH.

OkcrpemyM. Heobxonmumoe ycinoBue s3kcTpeMyma.

JlocTaTOuHBIE YCIIOBUS DKCTPEMYMa.

JlocTarouHoe ycinoBue Bo3pactanus (yObIBaHUS) (DyHKIIHH.

HauOonpiiee u HauMeHblee 3HaUeHUs QYHKIIMH HA OTPE3KeE.
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BbInyKi10cTh, BOTHYTOCTb, TOUKA Meperuoda. JlocraTouHoe yClI0BHE BOTHYTOCTH (BBIITYKJIOCTH).
Heo6xonumoe ycinoBue TOUKH neperuda. JlocraTounoe yciioBue neperuoa.
OOm1ast cxemMa MOCTPOSHUS U CCIIEeI0BaHUs Tpaduka QyHKIUH.

OYHKIIMHU HECKOJIBKUX IIEPEMEHHBIX

OnpeneneHre 1 reOMETPUIECKUN CMBICHT (DYHKIIMU ABYX IT€PEMEHHBIX.

Jluauu ypoBHS (QYHKIIMU ABYX IT€PEMEHHBIX.

YacTHble MPOU3BOIHBIE (PYHKIIMU HECKOJIBKUX MIEPEMEHHBIX, UX T€OMETPUUECKUI CMBICIT
@OyHKIUHU HECKOJIBKUX ITEPEMEHHBIX, TOHATHE MOJIHOTO JuddepeHnnana.
JuddepenunpoBanue ca0xKHbIX (YHKIMNA HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoHbIE BBICIIMX HOPSAKOB (PYHKIIMU HECKOJIBKHUX MepeMeHHbIX. CMelIaHHbIe TPOU3BO/I-
Heie. Teopema IlIBapua.

[TpouzBoaHas GyHKINMN HECKOJIBKHX TIEPEMEHHBIX 110 HAMIPABIICHHIO.

[Tpon3BoHas IO HANIPABJICHHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

DKCTpeMyM (PyHKIIUM HECKOJIBKUX MEPEMEHHBIX.

. HeobGxomumoe 1 1ocTaTOYHOE YCIOBUS SKCTpeMyMa (DyHKIIMH JBYX IT€PEMEHHBIX.

NHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpasHas, HeompeaeneHHbI HHTerpal. Tabauia OCHOBHBIX HHTETPAJIOB.
3aMeHa IepeMEHHON U MHTETPUPOBAHME I10 YACTSIM B HEOIIPEIETIEHHOM UHTETpalle.
HHTerpupoBanue ¢ MOMOILBIO TOJBEACHU MO 3HaK Auddepeniuana.
WuTerpupoBanue parioHaIbHBIX IpoOei.

WHTterpupoBanue 1o 4acTsM U 3aMeHa [IEPEMEHHOMU B OIIPEICIICHHOM UHTErpalle.
WuTerpupoBanue TPUrOHOMETPHUECKUX (DYHKIIMNA, OCHOBHBIE TPHEMBI.
WuTerpupoBanue UppauoHAIbHBIX (QYHKIIUH.

YHuBepcanbHas TPUTOHOMETPUYECKas I1I0JCTaHOBKA.

OnpenenenHblil uHTErpai u ero cpoiictea. ®opmyna Hetotona — Jleitbuuna.

. I[TpunoxeHus onpeneseHHOro HHTErpaja K peleHUI0 FTeOMETPUIYECKUX U (PU3NYECKUX 3a/1a4.

. Beruucnenue miomanei ¢ moMOLIBIO OIIPEACIICHHOTO HHTErpaa.

. Beruucnenue niomianm v JUIMHBL KPUBOH, 3aIaHHON YPaBHEHUSIMH B ITapaMeTpU4ecKoil popme.

. Beruucienue miomaay KpuBOJIMHENHOIO CEKTOPA B MOJISAPHBIX KOOPAUHATAX.

. Beruncnenue miomaneld B NPSAMOYTOJAbHBIX M IOJIAPHBIX KOOPAMHATax C IOMOLIBIO OIpe-

JIETICHHOTO MHTErpaia.

Brruncnenue JUIMHBI JyT'H ¢ TOMOIIBIO OMPEISIEHHOI0 HHTErpaa.

Beluncnenue QMHbBL 1yrd KpUBOH, 3aJaHHOM IIapaMeTPUYECKHU.

Brruucnenue o6bema Tena BpaleHus ¢ TOMOIIBIO ONPEAETICHHOTO HHTErpaia.

Brruncnenue miomaay moBepXHOCTH TeJla BPALCHHUS.

Hecob6cTBeHHbIE HHTETPAIbl MIEPBOr0 M BTOPOro THMa. [IOHATHS CXOIUMOCTH U pacXOIUMOCTH
HECOOCTBEHHOT'O MHTETpaja.

Hecob6cTBeHHBIE MHTETPAIbI OT pa3pbIBHBIX (DYHKIUHA.

KpaTHble mHTErpaJjisl,
JIBOMHOM MHTETpaJl, ONPEAEICHUE U CBOMCTBA.
IIpaBuia BEIYMCIIEHHS IBOWHOIO HHTErpaa.
HekoTopsie nmpuiioxxeHus JBOMHOT0 HHTErpalia (K BEIYMCICHHIO TUIOMIAeH, 00beMOB, CTaTH-
YECKUX MOMEHTOB, MOMEHTOB UHEPLIMM, KOOPAUHAT LICHTPA TAKECTH.
TpolHOM UHTErpai, ONpeAcICHUEe U CBOUCTBA.

PSIJIBI
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1. YucnoBsle NONOKUTENbHBIE psisibl. [IoHsATHE CyMMBI OeckoHeuHOTo psia. Cxoasiecs 1 pac-

S0 XN U AW

N

10.

1.

12.

13.

14.

15.

16.

XOIAIIUeECs PAIBL.

Heo0xo1uMblii pU3HAK CXOAUMOCTH, TEOPEMBI CPAaBHEHHSL.

[Tpusznaku [lanambepa u Koy, nHTErpaabHbII MPU3HAK.

3HaKONepEeMEHHBIE Psi/ibl, A0COJIIOTHAS M YCIOBHASL CXOJIUMOCTb.

Teopema JleiiOHMIIa O CXOMUMOCTH 3HAKOUYEPEIYFOIIUXCS PSJIOB.

O yHKIHUOHAIBHBIE PSAbL, pABHOMEPHAs CXOAUMOCTb, IPU3HAK Benepiurpacca.
Crenennsle psizipl, TeopeMa AGelis, MHTEpBall U PalyCc CXOJIUMOCTH CTEIEHHOTO psa.
Psin Teitnopa. YcnoBus paznoxuMocTy ¢pyHkuuu B psag Teitiopa.

Paznoxenue B psag Teitnopa HeKOTOPBIX QyHKIHHA (TaOIUYHBIE PA3I0KEHUA).

. Ilpumenenue psga Teitnopa kK nprOIMKEHHBIM BHIYUCICHUSM.

OBBIKHOBEHHBIE TUO®EPEHIIUAJIBHBIE YPABHEHU A

OCHOBHBIE MTOHATHUS TEOPUU OOBIKHOBEHHBIX AU((HepeHIHaTBHBIX ypaBHEHUN MEPBOTO MOPSI-
Ka: omnpezereHne 0OBIKHOBEHHOTIO TU(QPepeHIINaTIbHOI0 ypaBHEHHS, (DOPMBI 3aIIUCH OOBIKHO-
BEHHOT0 U (epeHINaTBFHOTO YPABHEHUS MIEPBOT0 MOPsKa, TOHATHS OOIIEro U YacTHOTO pe-
IIEHUH, OOIIEero ¥ YaCTHOTO WHTErpajoB.

[TocranoBka 3amaun Komm mis quddepeHnnanbHOro ypaBHeHust IEPBOTO MOPSIKA.

Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH pemieHus i AuddepeHInalbHOro ypaBHEHUs
MIEPBOT'O MOPSJIKA.

['eomeTpHruecKuil CMbICT OOIIEro MHTErpajia OOBIKHOBEHHOT'O J1.y. IEPBOTO MOPSIKA.
JuddepeHunanbabie ypaBHEHHUS IEPBOTO MOPSAAKA C Pa3JeCHHBIMU U PA3CISIONIUMUCS TIe-
PEMEHHBIMHU.

Jluneiinsie nudepeHanbHble YpaBHEHUS EPBOro mopsaka. MeToa BapHualuu MPOU3BOJIb-
HOH IIOCTOSIHHOM.

Juddepenuunanbubie ypaBHeHUs n-r0 Topsiika. OCHOBHBIE MOHATHUS: (DOPMBI 3aIUCH, TOHITUS
00ILIEro ¥ YaCTHOTO PeLICHHH.

[TocranoBka 3anaun Komm u kpaeBoii 3a1auu 171t OOBIKHOBEHHOTO U] PepeHInanbHOro ypas-
HEHHsI 71-T'0 TIOPS/IKA.

WuterpupoBanue quddepeHnnanbHbIX YpaBHEHUH #-T0 MOPSAAKa METOI0M HMOHWKEHUS MOPsiI-
Ka.

Jluneiinsie onHOpOaHBIE MU depeHIaIbHbIe YpaBHEHUS n-ro nopsaka. Oouiie cBoiicTBa pe-
LICHUN: TIOHATHS JIMHEWHO 3aBUCUMBIX M JIMHEHHO HE3aBUCUMBIX DPELICHUH, OIpEACIUTENs
Bponckoro, noustue gyHaaMeHTaIbHON CHCTEMBI PEIICHUH,

Teopema o cTpykType 00mIero peuieHuss OOBIKHOBEHHOI'O JMHEHHOro OJHOpPOIHOrO Iudde-
PEHLIMATBHOTO YPABHEHUS /1-TO MOPSIKA.

Jluneiinsle oHOpOAHBIE MU depeHIMaIbHbIe YPABHEHUS #-TO TOPSAKA C MOCTOSHHBIMU KO-
spdunrentTamu. XapakTepUCTHUUYECKOE YpaBHEHHUE, €ro cBs3b ¢ AuddepeHnalbHbIM ypaBHe-
HUEM.

By yacTHBIX pemieHuidl JMHEHHOro OAHOPOIHOrO U (GEpEeHIINaTbHOIO YPaBHEHUS A - TO
MOpsiIKa C TMOCTOSHHBIMU KOX(QHUIMEHTAaMH B 3aBUCUMOCTH OT BHJAa KOpPHEH XapakTepu-
CTMYECKOT'O yPaBHEHHMSL.

Jlunelinple HeoAHOpPOAHBIE MU(depeHnanbHble ypaBHEHUs. Teopema O CTPyKType oOLIero
pereHus.

Perienne MUHEHHBIX HEOAHOPOIHBIX TU(GEpEeHIINATBHBIX YpPaBHEHUN C MOCTOSHHBIMU KO3(-
¢unrentamu. Metoa noad6opa 4aCTHOTO PELIeHUs ISl IPaBbIX yacTel BUIA

f(x)=P(x)e”, f(x)=Mcosfx+Nsinfx,
f(x)=P(x)e™ cos fx+ QO(x)e™ sin fBx.

Pemienne nHMHEHHBIX HEOAHOPOIHBIX AU (EpPEeHINATBHBIX YPaBHEHUH METOJ0M BapUalllH
IIPOU3BOJIBHBIX ITOCTOSIHHBIX.
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[TocTraHOBKa U pelIeHre 3a1a4l Ha COOCTBEHHBIE 3HAUCHHSL.

Cuctemsl quddepenunanbubix ypaBHeHuil. [lonstue HopManbHOM cuctemsl. [TousTust oOre-
IO U YaCTHOTO pelieHuil cucremsl. Teopema o mnpuBeneHud TUGGepeHIINaTLHOIO YPaBHEHHS
n-ro NOpsAJIKa K HOPMAIILHON cucTteMe. MeToI HCKITIOUEHUs] HEU3BECTHBIX.

TEOPHUSA BEPOSITHOCTEM

Buner cnyualtHbIX COOBITHH.

Knaccuueckoe u CTaTUCTHYECKOE ONpEAETICHUsS BEPOATHOCTH TMOSBICHHUS cOObITHA. OCHOB-
HbIe (POPMYJIIBI KOMOMHATOPUKH.

[IpyHOMO CTAaTUCTUYECKOM  YCTOWYMBOCTH  OTHOCHTEIBHBIX 4acTOT. CBS3b M pa3inuue
MEXKy KIACCUYECKUM U CTaTUCTUYECKUM OIIPEACICHUSIMU BEPOSATHOCTH.

I'eomeTpuueckoe ornpeneneHue BeposTHOCTU. 3anaua broddona.

Anrebpa coObiTuii. [IOHATHS CyMMBI U MPOU3BEICHUS COOBITHH, UX T'€OMETpUYEcKas HHTEp-
nperarys. OCHOBHBIE 3aKOHBI alreOpbl COOBITHI.

Teopema croxeHust BEpOATHOCTEH I HECOBMECTHBIX cOObITHIA. CliencTBUS U3 Hee.

Teopema croskeHus BEpPOITHOCTEH JUISI COBMECTHBIX COOBITHH.

Teopema yMHOXEHUS BEPOSITHOCTEH Ui 3aBUCUMBIX M HE3aBHUCUMBIX  cOObITHH. [loHsTHE
YCJIIOBHOU BEPOSATHOCTH.

Teopema 0 BEpOATHOCTH MOSBIICHHSI XOTs ObI OTHOTO COOBITHSI.

®opMyIia OJIHON BEPOATHOCTH.

®opmyna bepnyim.

. JlokanpHas 1 uHTErpalibHas TeopeMsl Jlamaca.

13.

Onpenenenre U TUIBI CIIy4ailHbIX BeMW4MH. [IoHATHE 3aKOHA pacnpeaeneHus Cly4ailHON Beu-
yuHbl. Psaj pactipenenenus.
WuTterpanbHas GyHKUMS pacnpeneseHus BepostHocTed. OnpeseneHne, BEpOITHOCTHBIA CMBICT
U CBOWCTBA.

IInotHOCTH BeposiTHOCTER. OnpeneneHne, BEPOSITHOCTHBIM CMBICT U CBOMCTBA.

CBs3b MEXy MHTETpasibHOW (YHKLHEH pacrpenesieHus] BEpOSTHOCTEH M IUIOTHOCTBIO BEPO-
SATHOCTEH.

Onpenenenne, BEPOSATHOCTHBIM CMBICI U CBOWCTBA MaTEMATUUYECKOTO OXKUAAHUA IJIs JUCKpET-
HBIX U HETIPEPBIBHBIX CIIyYalHbIX BEJIMUUH.

Omnpenenenne, BEpOATHOCTHBIN CMBICI U CBOMCTBA TUCIIEPCUU.

buHOMMaNbHBIN 3aKOH PACIIPEIACIICHHUS.

CpenHee U HauBeposATHEHIIEe YKcaa MOSABICHUNA COOBITHS MpU OMHOMHUAIBHOM pacmpesesne-
HUH.

3axoH pacnpeznenenus Ilyaccona.

PaBHOMEpHBIIN 3aKOH paclpeeiIeHHs] BEPOSITHOCTEN.

II0KA3aTEJIbHBIA 3aKOH PACIPEIEIICHUS BEPOSITHOCTEH.

HopmanbHblil 3aKOH paclpeesieHusl BEPOATHOCTEN. BeposaTHOCTh NonagaHus HOPMAaJIbHO
pacIpeneneHHON CIly4YalHOM BEJIMYMHBI HA IIPOU3BOJIBHBINA KOHEYHBIM UHTEPBAIL.

. BeposTHOCTE nOmazaHuss HOPMAIBHO PACIPEICIICHHONW CIy4allHOM BEIWYMHBI HA HMHTEPBAl,

CUMMETPUYHBIA OTHOCUTENIBHO cpeHero 3HaueHus. [Ipasuio tpex curm. Teopema JlsmyHoBa.
IIpenenbHbIe TEOPEMBI TEOPUH BEPOSATHOCTEH.

MATEMATHUYECKASA CTATUCTHUKA

IIpeameT 1 OCHOBHBIE 33/1a4¥ MATEMAaTUYECKON CTATUCTUKH.

[TousaTtue o BeIOOpOoYHOM MeToie. ['eHepanbHast 1 BBIOOPOYHAS COBOKYITHOCTH.

OCHOBHBIEC TIOHSATUS MaTEMAaTUYECKON CTaTUCTUKU (BapUAIlMOHHBIN psiJl, 4aCTOTA, OTHOCUTEIb-
Has 4acTOTa, CTATUCTHUYECKOE PacHpe/iesieHHe BEIOOPKH).

OMmnupudeckas QyHKIHS pacrpeieieHus: BRIOOPKH U €€ CBOMCTBA.
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5. IlonuroH 4acToT U NOJIUTOH OTHOCUTENIBHBIX 4aCTOT.

6. I'mcrorpamma 4acTOT ¥ OTHOCUTEIBHBIX YACTOT.

7. ToueuHble OILICHKH MAapaMETPOB pacipeesieHus. TpeOoBaHuUs K OLIEHKaM.

8. Bribopounas cpenusisi. CBOMCTBO yCTONUMBOCTH BBIOOPOYHBIX CPEAHUX.

9. BoibopouHas ¥ HCIIpaBlIeHHAs AUCIIEPCUU.

10. UnTepBanbpHble OLIEHKH. JlOBEPUTENIbHBIN MHTEPBA M JOBEpUTENIbHAsE BEPOSITHOCTh. [loHsTHE
TOYHOCTH OLIEHKH.

11.ITocTpoeHne AOBEPUTENBHOIO MHTEPBANA JUIsl OLEHKU I'€HEPAIbHOM CpeAHEW NpU M3BECTHOM
CpPEIHEM KBaJpaTU4ECKOM OTKJIIOHEHHUH.

12. ITocTpoeHne TOBEPUTENBHOIO MHTEpBaia Al OLUEHKU I€HEPaJbHOW CpEOHEW NpU He- U3BECT-
HOM CpeJHEM KBajpaTHueckoM oTkioHeHHH. Ciyudail manoi BeiOopku. Pacnipenenenue Crbro-
JICHTA.

13. YiporieHHble METOBI pacueTa CTaTUCTUYECKUX XapaKTEPUCTHK BBIOOPKHU. YCIOBHBIC BapHaH-
Tbl. MeTo IPOU3BEICHUN.

14. Kputepuu cornacus. YpoBeHb 3HaUMMOCTH.

15. Kpurepun Y g IInpcona.

16. KoppensaunoHnHas ¥ perpecCMOHHas 3aBUCUMOCTH.

17. YpaBHeHUE BBIOOPOYHON PETPECCHH.

18. Bo16opounslii KO3 PULUEHT perpeccu.

19. Be160pouHBIi KOAPPHUIUEHT KOPPEISLUH.

20. CBs13b MEX]ly BEIOOpPOUHBIMU KOA(DGHUIIMEHTAMH PETPECCUU KOPPEIISLINH.

KommuiekT 3aganuii 1Jis BHINOJTHECHUS
pacdetHo-rpaduveckux pador (PI'P)

(1151 onenkn komnerenuuu OIIK-6)

10 JUCIIUITJIINHEC Marematuka
(HaMMEHOBaHHE AUCLUILTHHBI)

Auredpa
PI'P Ne 1, yacth 1
-1 1 0 2 0 2
3apanue Nel. Jlanel matpunsl A= 1 3 2 | u B=|0 -3 3
4 0 -3 I 1 -1

BrinonHuTs aeiictus: A +8B' .
Bayanue No2. TIpoomkuth naHHOE MaTpuuHOe paBeHcTBo (2A4+3B)° —44> —6AB=...

Y IPOBEPUTH €ro JUIst MaTpull A ¥ B u3 nepBoro  3ajaHusl.
3aganue Ne3. BEIYMCIHUTD ONpeNeuTeNb ABYMS CIIOCOOAMU: PA3JI0KEHUEM IO MIEPBOM CTPOKE U
Pa3IoKEeHUEM T10 IEPBOMY CTOJIOLLY.

1 0 -1 2
0 2 1 -1
1 1 -1 1
11 -2 1
3apanue Ne4. J{nst qaHHOM MaTpuUIBl HaiiTH 0OpaTHyIO MaTpuily. Crenars IpoBEpKY.
1 0 2
1 10
-1 2 3

3ananue NoS5. Pemuth matpuunoe ypaBuenne AXB = C (unaiitu X). Crenath mpoBepKy.
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-1 2 3 4
A= ; B= ; C
PR N

3azanue Ne6. Haiitu panr maTpuLbl.

S

1 -1 2 3 7
0 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Ne 1, vacthb 2
3azanue Nel. Pemnts cuctemy metonom Kpamepa. Cnenarb npoBepky.
X +4x, —x;=-2
2x, 4+ 2x, +3x;, =7
3x,+6x, —2x, =1
3aganue Ne2. Pemutsb cucremy u3 Nel metonom oOpaTHOM MaTpPHULIBL.
3azanue Ne3. Pemnts cuctemy u3 Nel metonom I"aycca.
3aganue Ne4. Pemuth HEOJHOPOAHYIO cucTeMy MerooM ["aycca. Haiitu oliee perienue u yact-
HOE PELICHHE.
X +x, +2x;,+3x, =5
3x, +2x, —4x;, - 2x, =1
S5x,+4x, + 4x, =11
3aganue NeS. Pemutb oHOpoHYIO cucTeMy MeTonoM [aycca. Haiitu oOmiee pemenue u @CP.
2x, +6x, =9x,-9x, =0
4x, —5x;+x,=0
3x,4+3x, —Tx; —4x,=0"
X, —3x,+2x; +5x, =0
PI'P Nel, gyacte 3
Bananue Nel. TTokasaTk, 4TO BEKTOPEl M1, 11, p 0Opa3yloT 6a3UC B POCTPAHCTBE U PA3TOKHUTH

BeKTOp @ 1o 3tomy Oasucy: m =(1,—1,2),n =(2,0,3), p=(-2,-1,1),a =(5,—-4,13).
3apanue Ne2. JlaHbl BEKTOpbl 7 U 7 . BBISICHUTBH — KOJUIMHEAPHBI JIM BEKTOPBl @ U b.

i =(28,-8,8),7=(-21,6,—6), a=2in+n,b =271 — .

3ajanue Ne3. Haiitu | al, ecim |n_1| = 6\/5, ﬁ| =2, (I’l_’l/,\ﬁ) =135, a=6n—-m.

3amanue Ned. Jlau A ABC . Haittu £ B,eciu A(1;-1;2),B(3;3;2),C(7;1;2).

3azanue NeS. Tlpu kakux X' BEKTOpbl a U b NEPIEHIUKYJIIPHBI?
a=(x;1;-4),b =(x-3;12; x).

3amanue Ne6. HaiiTu miomaas napauieiorpaMma, IIoCTpPOCHHOTO Ha BeKTopax a u b .

a=2m-5n,b=m+n,|m|=12,

VAN
ﬁ|=3,(n_1,ﬁ)=%.

3amanue No7. Haiitu momans Tpeyronbauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3ananue Ne8. JlaHbl BeKTOpbl @, b, C . BBIACHUTD — KOMILUTAHAPHBI JIH BEKTOPHI. ECin BEKTOPBI He

KOMITJIaHAPHBI, TO HATH 00BEM Mapaiesenuresa, IOCTPOSHHOTo Ha BeKTopax d, b, ¢ wu ompe-

JETUTh — KaKyl0 TPOHKY OHH 00pa3yIoT.
a(1;-1;5),b(2;4;-2),¢(3;051).

I'eomerpus
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PI'P Ne 1, vactn 4
Bamanue Nel. Tlpsimast [, mpoxomut yepes TOuKy A mapauiensHo Bektopy ¢ . [Ipsmast [/, mpo-

XOJIUT Yepe3 TOUKy B mepreHauKyIspHO BeKTopy 7 . HailTu Touky nepeceueHus npsiMbIX U yroi
mexay Humu, et A (3;5), g (1;3), B(0;5), n (-3;4).
Bamanue No2. Jlana npsivast /. [lpsimast [, mpoxomut uepe3 Touku A u B. Haiitu paccrosiHue OT
TOYKH TIepeceyeHns npsiMbix [, u [, no mpsiMoit /.
/) :{;;gf;? A(4;0), B(7;3), L, :9x—12y+2=0.
3aganue Ne3. Haiitu paccrosinue oT Toukn M|, 10 INIOCKOCTH (¢ , IPOXOJIIei uepe3 Touky A
HepHeHUKYIApHO BekTopy 71, ecnmu M (0; 1;7), A(2;-1;4), n(6;22;-3).
3amanne Ned. Haifti yros Mexy MIOCKOCTBIO (¢ ¥ INIOCKOCTBIO [F , POXOISIIIEH Yepe3 TOUKU
A,Bu C,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3apanue NeS. 3anucaTh KAHOHMYECKHE YpaBHEHUS MPSIMOM, 3aJaHHON OOIIUMH ypaBHEHHUSIMHU.

x+2y-9z-10=0;

{3x+4y+82—24 =0.

3amanune Ne6. Haiitu TOuky rnepecedcHust OpsiMoil /[ ¥ INIOCKOCTH (¢ ¥ yrOJl MEK/y HUMH.

l:x+2_y_z—l; a:x+2y-3z-12=0.

34 -2
Bamanue No7. Tlpsimast [, mpoxomut yepes Toukun 4 u B. Ilpsmas [, mpoxoauT uepe3 TouKky M

HEPICHIUKYIISIPHO INIOCKOCTH ¢ . Haiitu yron Mesxay npsiMbivu [, U [, 1 BBISICHUTD — JIGKAT JIH

OHHU B OJIHOM TUIOCKOCTH WJIH CKPEITUBAIOTCS.
A(9;-3;1), B(4;4;,-5), M (-1;11;-11), a:2x+3y—z—-1=0.
HNHuTerpainsl

Heonpenenennslii nHTErpa
HaiiTu uHTErpasnl.

COS(2—5\/;)

\/@+3 sin2x Sx+1
1'[ dx 2. '[ e 3 J-2xx/m J-\/)c +2x+7 5'[ 2\/;

dx 6. j(l - 3x)cos Sxdx

cos’ x cos’ x
1n3x+4)
7. 2xd 8. [ cos5xd o.[mn(xe3)dr 10, [c(n3+d),
jarctg \/;x je cosdxax jx n(x+ ) X j P X
11. J‘(2—x)ln3/;dx
12. j P30 -1)3"dx 13, [3xsin’ galx 14. [(8x-3) cos—dx 15. j(f 5x)smxdx
16. jx 1 2 (x ld 17 J-arctg2x+x smx+cosx i 1. —x*—4x +13x
(cosx— smx x(x—l)(x—z)
3 2 3 2
J-2x —6x +7x;4abc I X2+2X 2+2x+1 dx 22. Isin42xc0s32xdx 23. Isin2x00s23xdx
(x+1)(x-2) (x +1)(x +x+2)

dx

24, I—(4_x2)mdx 25. I\/XT :

OnpeneneHHbI HHTErPaJ
1. Haiitu muiomaap Gurypsl, orpaHUYeHHON rpaduKaMu QyHKIUH.
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5.
6.
7.

. Haiitu muiomaap Gurypbl, orpaHUYeHHON JTMHUSMH, 3aJaHHBIMU YPaBHEHUSIMH B TIOJISIPHBIX KO-

OpJIMHATax.

. Haiitu o0bem Tena, 06pazoBaHHOro BpameHueM (uryp. s He4eTHbIX BApHAHTOB — OTHOCH-

TCJIBHO OCHU OX, JUIL YE€THBIX BAPUAHTOB — OTHOCUTCIIBHO OCH Oy

. Beruncints JUIMHBI AYT KPUBBIX:

a) 33/IaHHBIX YPAaBHEHUSMU B IPSIMOYTOJILHOM CHCTEME KOOPAUHAT;

0) 3aJaHHBIX YPABHCHHUSIMH B MOJISIPHBIX KOOPAWHATAX — JJIsl YETHBIX BAPHAHTOB,
ypaBHEHUSMHU B TapaMeTPUIECKO (hopMe — [T HEYETHBIX BApUAHTOB.

BrerarcnuTh TII0Ia M NOBEPXHOCTH, 00pa30BaHHOM MPHU BpAIIEHUH BOKPYT ocu 0X KPUBOIl.
Bberurcnuth HeCOOCTBEHHBIE MHTETPAIIBI MU YCTAHOBUTH WX PACXOJAUMOCTD.

Pemutsh 3a1auy ¢ pu3nueckuM copep KaHueM.

YcnoBus 3amad
D y=x/2, y=1/(1+x%) 2) r=sin’¢ 3) x> =2y, y=|x|

4a) y=e", 0<x<In5 40) r=3(1-singp) —n/2<p<-7/6

5 y=1/x, 3<x<4 6) [

dx !
,  [xIn’ xdx
LQx—IWxr =1 o

OO0bIkHOBeHHBIE AU pepeHINATbLHbIC YPABHECHHSA

Pewmnts ypaBHeHus:

1. (1+ cosx)4/sin y +1dx =cos ydy /(1+cosx),

2. (X +xy)dy —(2xy+y*)dx =0,
3. (¢ +1)dx+(sin y+ xe’)dy =0,
4. Pemnts 3amauy Kom:  x)y' —y=—-Inx, y(2)=1.

5. Pemuts ypaBuenue — y'"' —(ctgx)y" = ctgx.

Pewmnts ypaBHeHus:
6. V' +4y =2x7,

7. "4y =€ +cos2x—sinx,

X

8 "_2’+ _e—
T e

9. Pemuth Kkpaesyo 3agauy: )"’ —6y' +5y=¢e""(x+1), y(0)=1,

»1)=1.

10. Haiiti coGerBennbie sHauenns A 1 coGCTBEHHBIC byHKIMN Y

sajaun: Y +124)'+4024°y=0, p(0)=0, y(1)=0.

11. Pemmuts ypapaenue ) +xp' +2y=x".

12. Pemuth cucreMy ypaBHEHUH {

1.

=y, =2y —x’,
vy =4y, +3x.

Teopus BeposiTHOCTEH

VY cOopuuka umerorcs 10 neraneid, Mano OTIMYAIOIIMXCS 0 BHEUIHeMYy Buy. M3 HuUX 6
JeTaneil nepBoro copra, a 4 — Broporo. KakoBa BEpOATHOCTb TOTO, YTO CPEIM B3ATHIX HayJady
5 neraneit 3 okaxyTcs nepBoro copra’?

B ypHe 7 depHBIX mIapoB U 5 XKenThIX mapoB. HaliTu BEpOATHOCTH TOr0, 4TO CpeAu Hayaady
M3BJICYEHHBIX 4-X IIAPOB OKAXKETCs 0osee 2-X HKENThIX.

BeposiTHOCTh OTKa3a KaXJI0ro M3 HE3aBUCHMO PA0OTAIOIIMX AJIEMEHTOB AJIEKTPUYECKON LIEMH
pasua P =0,05. Haiitu BepostHOCTS 6€30TKa3HOI pabOTHI HMEKTPUIECKON LETH.
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Ha nByx crankax oOpa0aThIBAalOTCSI OJHOTHUIIHBIC JETaTd. BeposTHOCTh M3rOTOBIECHHS CTaHAAPTHOU
JeTainu JJIs epBoro cranka pasHa 0,96, a st Broporo cranka - 0,92. Jletanu ckiIaapIBatOTCs B OJHOM
MeCTe, MpHUYEM MEpBBIM CTAaHOK H3roTaBIMBaeT B 1,5 paza MeHblue aeranei, yem BTopod. Haiitm
BEPOSTHOCTB TOTO, YTO B3sTast HAyJady AETallb OKaXeTcsl HeCTaHAAPTHOM.
BeposiTHOCTB TOTO, UTO Haynady B3sTas JETalb U3 NApTUHU cTaHAapTHa, paBHa 0,92. Haiitn BeposTHOCTH
TOT0, YTO CPE/U B3ATHIX Hayady LIECTH JeTaneil He MeHee IBYX OKaXKyTCsl HECTaHAaPTHBIMH.
BepositHocTh 6e30Tka3HON paboThl Kaxaoro uz 700 He3aBUCUMO pabOTArOMIMX 3JIEMEHTOB HE-
KoToporo ycrpoiicrsa pasHa 0,85. Hailitu BeposaTHOCTH TOro, uTO BBIMIYT M3 cTpos oT 80 110
120 anemenToB; poBHO 100 31€MEHTOB.
YCTpOHCTBO COCTOMT U3 4-X D3JIEMEHTOB, pabOTalOUIMX HE3aBHCHMO JpYr OT Jpyra.
BeposiTHOCTh Hafie)KHOM pabOThI KaXKA0TO 3JIeMEHTa B OAHOM ucnbiTanuu paBHa 0,9. CocTaBUTh
3aKOH pacIpeneeHus JUCKPETHON CIIy4alHOM BEIUYMHBI X - YuClla OTKA3aBIIUX 3JIEMEHTOB B
OJIHOM OIIBITE.
HesaBucumsle ciyualinbie Benu4uHbl X U Y 3a1aHbl psagaMu pacpeieacHus.

-2 1,5 2 3 -1,5 1 0 2

X Y

0,1 | 0,3 | 0,2 0,3 | 0,2
P P

HaifTu cpeee KBapaTHieckoe oTkIoHeH e Bemunnsl Z =2.X > —3Y |

YCTpOHCTBO COCTOUT U3 4-X HE3aBUCHMO PabOTAIOMIMX OJHOTUITHBIX JIEMEHTOB. BeposTHOCTH
Ha/IeKHON paboThl Kaxaoro ementa pasHa 0,995. Haiitu BepoATHOCTH TOTO, 4TO pPabOTAIOT
HE MEHEE TPEX DIEMEHTOB.

10. Cnyyaiinas BennunHa X 3ajaHa IUIOTHOCTHIO BEPOSITHOCTEM:

0 npu x<0,
f(x)=<a(x*+2x) npu 0<x<lI,
0 npu x>1.

Haiitu x03pGHUIMEHT «d «, HHTErpajbHYI0 (QYHKIHUIO pacripeaeieHus
F(x), M(X), D(X) u BepositHOCTb niomafanust X B untepnai (0,2; 0,8).

11. Ha cranke u3rortaBinuBaercs Jnetanb. Ee anmuna X - ciiydaiiHasi BeJIMUMHA, paclpeieieHHas 1Mo

(98]

HOpMaJIbHOMY 3aKoHy ¢ napamerpamu: d =20 cMm, o =1,1 cm. HaiiTu BeposITHOCTH TOr0, 4TO
JUIMHA JeTanu 3akiatodeHa Mexay 19 cm u 21,1 cm. Kakoe oTkiIOHEHUE NIUHBI AE€Tald OT d
MOXKHO TapaHTupoBath c BepoaTrHocThio 0,9; 0,99? B kakux mnpepenax OyIyT JexaTb
IIPAKTUYECKU BCE pa3Mepsl AeTaient ?

MarteMaTH4yecKasi CTATUCTHKA

Jlnst KaXJ1oro BapuaHTa Tpedyercs:
[IpencraBuTh ONBITHBIC JAHHBIE B CTPYNIIMPOBAHHOM BUZE, Pa3OMB Ha kK paBHOOTCTOSILIUX Ya-
CTUYHBIX UHTEPBAJIOB.
Haiitu smnuprueckyio QyHKIMIO pacrpeielieHus: U IIOCTPOUTH ee ITpaduK.
[TocTpOUTH MOJUTOH U THCTOTPAMMY OTHOCHTEJIBHBIX YaCTOT.
BbIuncnuTe METOIOM NPOM3BEACHUI YHCIIOBBIE XapaKTEPUCTUKU BBIOOPKHU: BBIOOPOUHYIO
CPEeIHIO, BHIOOPOYHYIO M HCIIPABICHHYIO JHCIIEPCUHU, BBIOOPOYHOE CpeiHee KBaJpaTHue-
CKO€ OTKJIOHEHHUE, KOAPPHUIIUEHTH aCHMMETPUH H JKCIIECCa.
Haiitu TOYeuHbIE OLIEHKH MapaMeTpPOB HOPMAIBHOTO 3aKOHA PACMpe/eieHUs U IIOTHOCTh
BeposiTHOCTEeH f(x).
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6. IlpoBeputb, corjacyercs Ju NpUHUMAEMas FMIOTe3a O HOPMAJIBHOM pACIpPEIECIIEHUN TI'€He-
pabHONW  COBOKYHMHOCTH C SMIHMPUYECKUM paclpe/ieIeHUeM BBIOOPKH, HCIIONB3YS KpHUTe-
puu [Tupcona u Konmoroposa (npu ypoBusix 3naunmoctu 0,05; 0,01).

7. HaliTu uHTEpBaJIbHBIEC OLICHKHU I1aPAMETPOB HOPMAJIBHOI'O 3aKOHA PACIpPEIEICHUs, IIPUHSB J10-
BEPUTENbHYIO BEpOATHOCTE ¥ = 0,95 1 0,99.

3amanue
PesynbraThl perucTpaluuu cpeiHeil 3KCIuTyaTallMOHHOM CKOPOCTH JBMKEHHSI aBTOOYCOB Ha
MEXJIyTOPOJTHBIX MapUIPyTax MPEICTABICHBI B BU/IE BAPUALMOHHOIO Psijia B TAOJIUIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 35,1 37,5 38,4 40,1 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kputepun onenkn:

- OLICHKA «3a4YTE€HO)» BBICTABJIIECTCS CTYIACHTY, €CIA OH PETYIAPHO B TEYECHHE CEMECTPA IIPEACTAB-
JIJ1 pCIICHUA 3a/ida4d, BBITTOJIHUWII ITOJIHOCTBIO BCC 3alaHUA U UX 3alllUTUII, OTBCTUB HAa BOIIPOCHI IIpC-
OJaBaTEIIs;

- OLIEHKA «HE 3aYTE€HO» BBICTABIACTCA CTYIEHTY, €CIU OH HEPEryIIpHO B TEYECHHUE CEMECTpA HIpE-
CTaBJIAJI pCHICHUA 3a4aY, BBIIIOJHUWI 3adaHUA HC NTOJIHOCTHIO HUIIN BOO6H.I€ HC MIPCACTABJIAI pa6OTI>I
Ha ITPOBCPKY, AOIYCKACT CYIICCTBCHHBIC HCTOYHOCTHU B OTBCTAX HAa BOIIPOCHI MPLCIIOAaBaTCIIA.
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